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AN ARGUMENT FOR WIDER MARGINS 

From ‘The Psychology of Invention in the Mathematical Field,” 
by Jacques Hadamard 

If, in some exceptionally intuitive minds, ideas may evolve 
and combine in deep unconscious layers, then even important 
links of the deduction may remain unknown to the thinker him¬ 
self who has found them. The history of science offers some 
remarkable examples. 

Pierre de Fermat (1601-1661) was a magistrate, a counselor at 
the Parliament of Toulouse. It was a time when life was less 
complicated than nowadays, and the requirements of his duties 
apparently did not hamper him in his mathematical researches, 
which were considerable. Besides having participated in the 
origins of infinitesimal calculus and even in the creation of 
calculus of probabilities, he dealt actively with arithmetical 
questions. Among the ancient mathematicians whose works were 
in his possession, he owned a translation of the work of Dio- 
phantes, a Greek author who had dealt with such arithmetical 
subjects. Now, at Fermat’s death, his copy of Diophantes’ work 
was found to bear in the margin the following observation (in 
Latin): 

“I have proved that the relation z= z“ is impossible 

in integral numbers (x, y, z different from 0; m greater than 2); 
but the margin does not leave me room enough to inscribe the 
proof.” 

Three centuries have elapsed since then, and that proof which 
Fermat could have written in the margin had the latter been a 
little broader, is still sought for. However, Fermat does not seem 
to have been mistaken, for partial proofs have been found, viz., 
proofs for some extended classes of values of the exponent m: for 
instance, the proof has been obtained for every m not greater 
than 100. But the work—an immense one—which made it pos¬ 
sible to get these partial results could not be accomplished by 
direct arithmetical considerations: it required the help of some 
important algebraic theories of which no knowledge existed in 
the time of Fermat and no conception appears in his writings. 
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ASTRONOMY AND COMMON SENSE 

From “A History of Astronomy from Thales to Kepler,” 
by J. L, E. Dreyer 

There were those who would have nothing to do with any¬ 
thing that came from the pre-Christian world, and to whom even 
“the virtues of the heathen were but splendid vices/’ A typical 
representative of these men was Lactantius, the first and the worst 
of the adversaries of the rotundity of the earth, whose seven books 
on “Divine Institutions” seem to have been written between A. D, 
302 and 323. In the third book, “On the false wisdom of the 
philosophers,” the 24th chapter is devoted to heaping ridicule on 
the doctrine of the spherical figure of the earth and the existence 
of antipodes. It is unnecessary to enter into particulars as to his 
remarks about the absurdity of believing that there are people 
whose feet are above their heads, and places where rain and hail 
and snow fall upwards, while the wonder of the hanging gardens 
dwindles into nothing when compared with the fields, seas, towns, 
and mountains, supposed by philosophers to be hanging without 
support. He brushes aside the argument of philosophers that 
heavy bodies seek the centre of the earth as unworthy of serious 
notice; and he adds that he could easily prove by many argu¬ 
ments that it is impossible for the heavens to be lower than the 
earth, but he refrains because he has nearly come to the end of 
his book, and it is sufficient to have counted up some errors, from 
which the quality of the rest may be imagined. 


THE STUDY OF ANATOMY REVIVES— 

AFTER A FASHION 

From “A Short History of Anatomy and Physiology; 
from the Greeks to Harvey/' by Charles Singer 

It is not easy to find evidence of Nature-study in the thir¬ 
teenth or fourteenth century, nor any enthusiasm for putting 
theoretical considerations to practical tests in that age. There was 
still no Botany worthy of the name, no Zoology, hardly any 
naturalistic Art, no experimental Science, no systematic observa¬ 
tion in any department. Yet dissection had become comparativelv 
common at Bologna by the end of the first quarter of the four- 
teenth century The question is asked why men, obviously so 
little interested in Nature and Nature’s way, should have bent 
themselves to so repellent a process as dissection of the human 
body in order to seek out the secrets of Nature. The answer is 

teenth" nothing of the sort. Dissection in the four¬ 

teenth century did no more, and was asked to do no more, than 
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verify Avicenna, the great Arab physician and philosopher of the 
11th century—whom nobody doubted. It seems probable that the 
earliest reason for examining the human body was simply the 
gathering of evidence for legal processes. This is a reason, and the 
only reason, that would have appealed to an official of Bologna 
University of the thirteenth century. As time went on post-mortem 
examination passed into anatomical study. 

But as dissection gained formal inclusion in the curriculum, 
the professor became further removed from the object of his 
study. He literally “rose with his subject.” Leaving his position by 
the cadaver where he might demonstrate to his students, he 
ascended his high professional chair. The “chair” of a professor 
was very much of a physical reality in those days; a great elevated 
structure provided with steps and a reading desk, something like 
a pulpit. From there he read or lectured while a junior colleague 
or os tensor pointed out the line of incision and a menial demon¬ 
strator performed the actual dissection. Having once got into his 
chair, the professor did not willingly descend from that dignified 
position. Mondino de’ Luzzi carried out the first great reform in 
anatomy by stepping down from his chair and dissecting in per¬ 
son. But even though Mondino is with justice called the “Restorer 
of Anatomy,” we observe that, though dissecting on his own ac¬ 
count, he is yet relying almost entirely on Arabian authorities. 
He is really dissecting to memorize his textbook, not to enlarge 
knowledge or to make discoveries. The scientific spirit has hardly 
awakened in Mondino. 

MINERS, TAKE HEED! 

From “De Re Metallica," (1556) by Georgius Agricola 

There are many great contentions between miners concerning 
the forked twig, for some say that it is of the greatest use in dis¬ 
covering veins, and others deny it. Some of those who manipulate 
and use the twig, first cut a fork from a hazel bush with a knife, 
for this bush they consider more efficacious than any other for 
revealing the veins, especially if the hazel bush grows above a 
vein. Others use a different kind of twig for each metal, when 
they are seeking to discover the veins, for they employ hazel twigs 
for veins of silver; ash twigs for copper; pitch pine for lead and 
especially tin, and rods made of iron and steel for gold. All alike 
grasp the forks of the twig with their hands, clenching their fists, 
it being necessary that the clenched fingers should be held toward 
the sky in order that the twig should be raised at that end where 
the two branches meet. Then they wander hither and thither at 
random through mountainous regions. It is said that the moment 
they place their feet on a vein the twig immediately turns and 
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twists, and so by its action discloses the vein; when they move 
their feet again and go way from that spot the twig becomes once 
more immobile. 

It is a conspicuous fact that these cunning manipulators do not 
use a straight twig, but a forked one cut from a hazel bush, or 
from other wood equally flexible, so that if it be held in the 
hands, as they are accustomed to hold it, it turns in a circle for 
any man wherever he stands. Nor is it strange that the twig does 
not turn when held by the inexperienced, because they either 
grasp the forks of the twig too tightly or hold them too loosely. 
Nevertheless, these things give rise to the faith among common 
miners that veins are discovered by the use of twigs, because whilst 
using these they do accidentally discover some; but it more often 
happens that they lose their labor, and although they might dis¬ 
cover a vein, they become none the less exhausted in digging use¬ 
less trenches than do the miners who prospect in an unfortunate 
locality. Therefore a miner, since we think he ought to be a good 
and serious man, should not make use of an enchanted twig, be¬ 
cause if he is prudent and skilled in the natural signs, he under¬ 
stands that a forked stick is of no use to him, for as I have said 
before, there are natural indications of the veins which he can see 
for himself without the help of twigs. 


ENTROPY AND ICE CREAM 

From “The Rise of the New Physics/’ Vol. I, by A. d’Abro 

One of the most interesting applications of the principle of 
entropy (i.e. the principle that heat is irresistibly being lost in the 
universe—an increase in entropy means a decrease in available 
energy) is illustrated by the Phase Rule, discovered by Gibbs. It 
exemplifies that peculiar beauty which characterizes all of Gibbs’ 
work. 

A few definitions are necessary. A chemical substance, e.g., 
water, can exist under ordinary conditions in three different 
forms: the solid form (ice), the liquid form (water), and the vapor 
form (water vapor). These forms are called phases. Other sub¬ 
stances, such as sulphur, exhibit a larger number of phases. Thus, 
under ordinary conditions sulphur can exist in the liquid or in 
the vapor phase or in two different crystalline forms constituting 
two different solid phases. Entropy considerations arise in changes 
of phase, as indeed in all physical changes. When a piece of ice 
melts, it al^orbs heat energy. This heat energy is used up entirely 
to secure the passage from the solid to the liquid phasef No part 
of It serves to increase the temperature of the meking ice, which 
remains unchanged during the process of fusion. Let us call O 
the quantity of heat absorbed by the ice during the fusion. If we 
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represent by T the constant temperature of the ice, the entropy 

acquired is -. Thus, even though the temperature does not 

change, entropy has been accumulated owing to the change in 
phase. Similar absorptions or rejections of entropy accompany 
all other changes of phase, such as evaporation and sublimation. 

Another important notion is that of the degrees of freedom of a 
thermodynamical system. A given mass of gas in a given state 
has a definite volume, temperature, and pressure. But when any 
two of these three magnitudes are specified, the third is auto¬ 
matically determined. Since the state of the gas is defined by 
means of two independent magnitudes, we say, by analogy with 
the terminology of mechanics, that the gas system has two degrees 
of freedom. 

With these preliminaries disposed of, we pass to the equili¬ 
brium of phases. Suppose we have a mixture of ice and water. 
The system is said to be in thermodynamical equilibrium if none 
of the ice melts into water, and if none of the water freezes into 
ice. Equilibrium is thus manifested by the absence of change. 
Obviously, a piece of ice placed in hot water does not represent a 
system in equilibrium. 

Direct experiment has furnished considerable information on 
these equilibrium phenomena. As an example let us revert to 
the mixture of ice and water. Usually a mixture of this kind is in 
contact with the air and consequently with water vapor. To ob¬ 
viate the presence of the water vapor, we shall assume that the 
mixture fills a closed cylinder. If the temperature of the mixture 
is 0° Centigrade and the pressure one atmosphere, the ice and 
water are in thermodynamical equilibrium; the ice subsists and 
the water does not solidify. The slightest change, however, in the 
temperature or in the pressure will cause the equilibrium to be 
destroyed. For example, if we keep the temperature unchanged 
but increase the pressure by pushing against a piston, the ice will 
turn into water. The mixture is no longer in equilibrium. On the 
other hand, equilibrium will be restored under this increased 
pressure provided we lower the temperature by a suitable amount. 
Experiment shows more generally that at each definite pressure 
(within a certain range) there is a corresponding temperature of 
equilibrium for the ice and water. Conversely, if the temperature 
is specified, there is a corresponding equilibrium value for the 
pressure. 

Next we examine the equilibrium of the two phases from the 
standpoint of the degrees of freedom. We have said that a gas 
has two degrees of freedom because both the pressure and the 
temperature of a given mass of gas can be prescribed at pleasure. 
On the other hand, if our mixture of ice and water is to be in 
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equilibrium, the temperature and the pressure cannot both be 
prescribed arbitrarily: the numerical value o£ only one of the two 
variables can be chosen freely; the value of the other variable is 
then determined by this choice. For this reason, we say that the 
system formed by a mixture of ice and water in equilibrium has 
but one degree of freedom. Other cases of equilibrium will be 
considered presently. 

The conclusions which we have just stated follow from direct 
experiment and make no demands on any theoretical knowledge. 
But Gibbs, in his ‘'phase rule,” obtained a formula which deter¬ 
mines the number of degrees of freedom of any system formed of 
one or more substances and phases in equilibrium. Gibbs’ dem¬ 
onstration of his formula was based on the principle of entropy. 
We have seen that according to this principle, if any conceivable 
change which is compatible with the restrictions imposed on an 
isolated system would result in a decrease of the system’s en¬ 
tropy, no change can occur, since a decrease in entropy means 
an increase in available energy—impossible in a closed system; 
the system will be in stable equilibrium. Even if, among the 
conceivable changes, some would leave the value of the entropy 
unaltered, spontaneous changes will still fail to appear. Conse¬ 
quently, the system is also in equilibrium in this case, but the 
equilibrium is now indifferent. The problem of determining 
under what conditions a system will be in thermodynamical 
equilibrium throws us back therefore on the problem of deciding 
under what conditions the entropy will be a maximum. 

Guided by these considerations Gibbs established the follow¬ 
ing remarkable formula: He proved that, if a system formed of 
n different substances in k different phases is in a state of thermo¬ 
dynamical equilibrium, the number of degrees of freedom of the 
system in equilibrium is defined by 


n — k 2. 

This is the celebrated phase rule. 

As an example we revert to the mixture of ice and water. Here 
we have a single substance in two phases, and so we must set 
and ^ z= 2 in Gibbs’ formula. The value of Gibbs’ n + 2 
— « IS then l.We conclude that the system has one degree of free¬ 
dom, a result already mentioned. 

Next let us consider the equilibrium of three different phases 
of the same substance, e.g., ice, water, and water vapor. Here we 
have n 1 and k = 3, and Gibbs’ formula yields zero for the 
degrees of freedom of the system. This means that neither the 
pressure nor the temperature can be assigned arbitrarily. There 

an temperature at which 

all tnree phases can coexist in equilibrium. 

If we assume one substance and four phases, Gibbs’ formula 
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gives —1 for the degrees of freedom. This result is meaningless, 
for the number of degrees of freedom cannot be negative. We 
conclude that, regardless of what the pressure and temperature 
may be, four different phases of the same substance {e.g., the four 
phases mentioned for sulphur) cannot possibly coexist in equili¬ 
brium. If, then, a recipient contains a substance in four different 
phases, we may expect one of the phases to be transformed grad¬ 
ually into the other three. The three remaining phases may then 
be in equilibrium at a certain temperature and pressure, as ex¬ 
plained in the previous illustration. 

Finally, we consider a system formed of two different sub- 
I stances in four phases. Here n = 2 and k — 4:, and Gibbs’ rule 

I yields zero for the number of degrees of freedom. Hence there is 

but one temperature and pressure at which all four phases can 
: coexist (the temperature and the pressure of equilibrium). Sup- 

; pose, then, the mixture is placed in a container. The system will 

^ pass of its own accord to the state of equilibrium, for this state 

corresponds to maximum entropy. The temperature of the mix¬ 
ture, therefore, moves automatically to the temperature of equi¬ 
librium. 

As an illustration let us suppose that salt is sprinkled on ice. 
Some of the salt dissolves in the water adhering to the ice, and 
some of the salt persists in the solid phase. In addition, owing to 
evaporation, water vapor is formed. Altogether then we have 
two components (water and salt) and four phases; namely, ice, 
solid salt, solution of salt in water, and water vapor. The situation 
is the one we have just been discussing. Consequently, the mix¬ 
ture tends to assume automatically the temperature of equi¬ 
librium which experiment shows to be —22° Centigrade. This 
lowering of the temperature is often utilized for refrigeration pur¬ 
poses; our mixture constitutes a “freezing mixture.” 

The great beauty of the phase rule, added to its importance 
in physics and in chemistry, has made it one of the most cele- 
i brated laws of theoretical physics. 

A BRIEF HISTORY OF VIVISECTION 

From “An Introduction to the Study of Experimental Medicine," 
by Claude Bernard 

We are told that the kings of Persia delivered men con¬ 
demned to death to their physicians, so that they might perform 
on them vivisections useful to science. According to Galen, 
Attains III (Philometer), who reigned at Pergamon, one hundred 
thirty-seven years before Jesus Christ, experimented with poisons 
and antidotes on criminals condemned to death. Celsus recalls 
and approves the vivisection which Herophilus and Eristratus 
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performed on criminals with the Ptolemies’ consent. It is not 
cruel, he says, to inflict on a few criminals, sufferings which may 
benefit multitudes of innocent people throughout all centuries. 
The Grand Duke of Tuscany had a criminal given over to a 
professor of anatomy, Fallopius, at Pisa, with permission to kill 
or dissect him at pleasure. As the criminal had a quartan fever, 
Fallopius wished to investigate the effects of opium on the 
paroxysms. He administered two drams of opium during an 
intermission; death occurred after the second experiment. Simi¬ 
lar instances have occasionally recurred, and the story is well 
known of the archer of Meudon who was pardoned because a 
nephrotomy was successfully performed on him. Vivisection of 
animals also goes very far back. Galen may be considered its 
founder. He performed his experiments especially on monkeys 
and on young pigs and described the instruments and methods 
used in experimenting. Galen performed almost no other kind of 
experiments than that which we call disturbing experiments, 
which consisted of wounding, destroying or removing a part, so 
as to judge its function by the disturbance caused by its removal. 
He summarized earlier experiments and studied for himself the 
effects of destroying the spinal cord at different heights; of per¬ 
forating the chest on one side or both sides at once; the effects 
of section of the nerves leading to the intercostal muscles and of 
section of the recurrent nerve. He tied arteries and performed 
experiments on the mechanism of deglutition. 

ON THE CONTRARY, MUCH DID HE THINK . . . 

From ‘‘Non-Euclidean Geometry,” by Roberto Bonola 

As early as 1823 [Janos] Bolyai had grasped the real nature 
of his problem. His later editions only concerned the material 
and its formal expression. At that date he had already discovered 
the formula connecting the angle of parallelism with the line to 
which it corresponds — the equation that is the key to all Non- 
Euclidean Trigonometry. In the enthusiasm of discovery he wrote 
to his father, Wolfgang Bolyai, on November 3, 1823, “I have 
now resolved to publish a work on the theory of parallels, as soon 
as I shall have put the material in order, and my circumstances 
allow it ... In the meantime I can say this: I have created a new 
universe from nothing. All that I have sent you till now is but a 
house of cards compared to the tower. I am as fully persuaded 
that It will bring me honor, as if I had already completed the 
discovery. 

Wolfgang expressed the wish at once to add to his son’s theory 
to the Tentamen since, “if you have really succeeded in-the ques¬ 
tion, It IS right that no time be lost in making it public, for two 
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reasons: first, because ideas pass easily from one to another, who 
can anticipate its publication; and secondly, there is some truth 
in this, that many things have an epoch, in which they are 
found at the same time in several places, just as the violets appear 
on every side in spring. Also every scientific struggle is just a 
serious war, in which I cannot say when peace will arrive. Thus 
we ought to conquer when we are able, since the advantage is 
always to the first comer.” 

Little did Wolfgang Bolyai think that his presentiment would 
correspond to an actual fact—that is, to the simultaneous dis¬ 
covery of Non-Euclidean Geometry by the work of Gauss, Tauri- 
nus, and Lobatschewsky. 

THE INCONVENIENT SIZE OF 
PLANCK'S CONSTANT 

From “Matter and Light; The New Physics," by Louis de Broglie 

Max Planck’s brilliant intuition that light was not emitted 
continuously but rather in quanta or discrete bundles whose ener¬ 
gies were proportional to the frequency of radiation, v, and equal 
to hv, where h is the universal constant since known as Planck’s 
constant, provided the connecting link between the two camps 
into which Physics had been divided: the Physics of Matter and 
the Physics of Radiation. 

Now, it is interesting to notice that if Planck’s constant h, 
were infinitely small, the light-quanta having the value hv would 
also be infinitely small, and their number in a ray of given energy 
would be infinitely great. Everything would then occur as though 
the rays had a continuous structure, and were of that purely 
undulatory character which Fresnel and his school attributed to 
them. On the other hand, the material corpuscles could in such 
a case easily be proved to obey exactly the classical laws of the 
dynamics of the material point, and there would be no need 
whatever to introduce waves into the Theory of Matter. Hence, 
in other words, if the value of h were infinitely small, classical 
physics would be absolutely valid. But if, on the other hand, 
Planck’s constant were infinitely great, then light-quanta would 
be enormous, and their existence would leap to the eye—if I may 
so put it—of the least attentive physicist. In this case, however, 
the material corpuscles would never again follow the laws of 
classical dynamics, and as soon as they began to be investigated at 
all it would be perceived that a wave must be introduced to 
predict their motion. Now in Nature, such as it actually is, the 
constant h is neither infinitely great nor infintely small. Actually 
its value is finite, and from the human point of view it appears 
exceedingly small, since, expressed in centimeter-gramme-second 
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units it is given by the number 6.55 x Hence for the 

human observer, an infinitely small h is much nearer to the 
actually existing conditions than an infinitely great one; and this 
simple truth explains the real meaning of the recent develop¬ 
ments in Physics. For we can now understand how it is that the 
Physics of yesterday was induced—after a rather cursory examina¬ 
tion—to maintain that Light had a continuous structure and the 
character of a wave, while at the same time attributing to Matter 
a discontinuous structure and asserting that it was built up of 
corpuscles obeying the classical laws of dynamics. It required the 
far more ingenious and delicate experiments made by contem¬ 
porary physicists to disclose the other aspects of the facts—I mean 
the discontinuous aspect of Light and the undulatory aspect 
of Matter. 


WHO IS THIS KROPOTKIN 
AND WHAT DOES HE WANT? 

From “The Analysis of Matter," by Bertrand Russell 


Although the new law of gravitation and the old do not lead 
to very different results—as, indeed, they could not, since the old 
law accorded closely with observed facts—yet the difference in the 
ideas involved is very great. A planet, in the new theory, is mov¬ 
ing freely, whereas in the old theory it was subject to a central 
force directed towards the sun. In the old theory, the planet 
moved in an ellipse; in the new theory, it moves in the nearest 
possible approach to a straight line-to wit, a geodesic. In the old 
theory, the sun was like a despotic government, emitting decrees 
from the metropolis; in the new, the solar system is like the so¬ 
ciety of Kropotkin’s dreams, in which everybody does what he 
prefers at each moment, and the result is perfect order. The odd 
thing is that, as far as observation goes, the difference between 
these two theories is exceedingly minute. To the plain man, it 
would seem impossible to reconcile the statement that the earth 
moves in an ellipse with the statement that it moves in a sort of 
straigh^t line, however queer the sort may be. And yet almost 
the whole of the difference between these two statements is a 
matter of convention. It is possible to adhere to Euclidean space 
even now; this requires a different way of stating Einstein’s law 
of gravitation, but does not demand the rejection of anything 
that has been proved true. ... / & 


However, we do well to adopt the Einsteinian interpretation: 
free particles move in geodesics, and the law of gravitation is a 
law as to how geodesics are shaped in the neighborhood of mat¬ 
ter. This view IS essentially simple, though it leads to complicated 
mathematics. It accords with the facts, and it puts the law of 
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gravitation in a recognizable place among physical principles, 
instead of leaving it, as heretofore, an isolated and unrelated law. 

A LONG STORY MADE SHORT 

From “The Evolution of Scientific Thought, From Newton 
to Einstein," by A. d'Abro 

To make a long story short, it was found by varying one of 
Euclid’s fundamental assumptions, known as the Parallel Postu¬ 
late, it was possible to construct two other geometrical doctrines, 
perfectly consistent in every respect, though differing widely 
from Euclidean geometry. These are known as the non-Euclidean 
geometries of Lobatchewski and of Riemann. 

Euclid’s parallel postulate can be expressed by stating that 
through a point in a plane it is always possible to trace one and 
only one straight line parallel to a given straight line lying in 
the plane. Lobatchewski denied this postulate and assumed that 
an indefinite number of non-intersecting straight lines could be 
drawn, and Riemann assumed that none could be drawn. 

From this difference in the geometrical premises important 
variations followed. Thus, whereas in Euclidean geometry the 
sum of the angles of any triangle is always equal to two right 
angles, in non-Euclidean geometry the value of this sum varies 
with the size of the triangles. It is always less than two right 
angles in Lobatchewski’s, and always greater in Riemann’s. 
Again, in Euclidean geometry, similar figures of various sizes can 
exist; in non-Euclidean, this is impossible. 

It appeared, then, that the universal absoluteness of truth 
formerly credited to Euclidean geometry would have to be shared 
by these two other geometrical doctrines. But truth, when divested 
of its absoluteness, loses much of its significance, so this co¬ 
presence of conflicting universal truths brought the realisation 
that a geometry was true only in relation to our more or less 
arbitrary choice of a system of geometrical postulates. From a 
purely rational point of view, there was no means of deciding 
which of several sets was true. The character of self-evidence 
which had been formerly credited to the Euclidean axioms was 
seen to be illusory. 

The reason why the Euclidean axioms appeared self-evident was 
simply that they seemed to be proper mathematical abstractions 
derived from our experience with the light rays and material 
bodies among which we live. And to a first approximation, to be 
sure, the geometry of light rays and material bodies, is Euclidean. 
But we cannot prophesy what it may turn out to be when nature 
is studied with ever-increasing refinement. Furthermore, even 
were the geometry to be established for one definite region of 
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space, we could not assert that our idea of straightness, hence of 
geometry, might not vary from place to place and from time to 
time. 

Such considerations might have appeared to be merely academic 
a few years ago; and non-Euclidean geometry, though of vast 
philosophical interest, might have seemed devoid of any practical 
importance. But today, thanks to Einstein, we have definite rea¬ 
sons for believing that ultra-precise observation of nature has 
revealed our natural geometry arrived at with solids and light 
rays to be slightly non-Euclidean and to vary from place to place. 
So although the non-Euclidean geometers never suspected it 
(with the exception of Gauss, Riemann and Clifford), our real 
world happens to be one of the dream-worlds whose possible 
existence their mathematical genius foresaw. 

THE CAPITAL OF KNOWLEDGE 

(Quoted in “On Mathematics and Mathematicians,” 
by Robert Edouard Moritz.) 

Who could have imagined, when Galvani observed the 
twitching of the frog muscles as he brought various metals in 
contact with them, that eighty years later Europe would be 
overspun with wires which transmit messages from Madrid to 
St. Petersburg with the rapidity of lightning, by means of the 
same principle whose first manifestations this anatomist then 
observed! ... 

He who seeks for immediate practical use in the pursuit of 
science, may be reasonably sure, that he will seek in vain. Com¬ 
plete knowledge and complete understanding of the action of 
forces of nature and of the mind, is the only thing that science 
can aim at. The individual investigator must find his reward in 
the joy of new discoveries, as new victories of thought over resist¬ 
ing matter, in the esthetic beauty which a well-ordered domain 
of knowledge affords, where all parts are intellectually related, 
where one thing evolves from another, and all show the marks 
of the mind’s supremacy; he must find his reward in the con¬ 
sciousness of having contributed to the growing capital of knowl¬ 
edge on which depends the supremacy of man over the forces 
hostile to the spirit. H. HELMHOLTZ 

WITH NERO, YOU NEVER CAN TELL 

From “The Principles of Physical Optics,” by Ernst Mach 

It is a remarkable fact that the optical instruTments—spec¬ 
tacles, the microscope, and the telescope—appeared before the 
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theoretical development of dioptrics. We must regard these inven¬ 
tions as the result of good fortune. The necessity of understanding 
and improving these devices caused the evolution of scientific 
dioptrics, which began with Kepler. Interest in these instruments 
was largely stimulated by the great discoveries of the astronomers 
(Galileo, Huygens, Cassini, and others) by means of the telescope, 
and of the anatomists (Leeuwenhoek, Malpighi, Swammerdam, 
and others) by means of the microscope. Quite large branches of 
optics, such as Newton’s theories of colour and dispersion, owe 
their origin primarily to this interest. Consequently we see here 
the beneficial effect of the mutual reaction of technique and 
science. 

If however, it is now assumed that accidental experiences com¬ 
bined with practical interest can bring about various discoveries, 
there must first, indeed, have been suitable objects with which 
these fortunate observations could be made. Lenses or objects 
similar to lenses—to whatever purposes they may have been put- 
must have been in existence before the telescope could be dis¬ 
covered. This is an irrefutable postulate. In fact, this view is 
confirmed by historical investigations which undoubtedly estab¬ 
lish the existence of such objects in classical times. 

The concave mirror and its most striking characteristics were 
known to the ancients. Euclid was familiar with these, although 
he treated them in a faulty manner. The appearances to be seen 
with polished metal objects and the covers of vessels were too 
self-evident to escape observation. The knowledge of burning 
glasses is also referred to in various places. Strepsiades, in Aris¬ 
tophanes’ “Clouds,” refers to the annulling of a promissory note 
by burning off the letters with the help of a glass. We need not 
be surprised that the remarks of Pliny on such subjects are some¬ 
what vague and strange, for he was by no means a critical author. 
We must not, however, assume that these remarks are wholly 
fabricated, for Pliny (Book 36, Chap. 67) says: “If one exposes to 
the sun, glass spheres filled with water they produce so much heat 
that one can set clothes on fire with it;” and (Book 37, Chap. 10): 
“I find that some physicians hold the view that there is nothing 
better for burning bodies than a glass sphere placed in the path 
of rays from the sun.” With regard to Pliny’s reference (Book 37, 
Chap. 16) to Nero’s emerald, it is difficult to decide whether this 
served as a mirror or a lens for some other purpose. 

POINCARE'S PRIVATE WAR WITH THE PEANIANS 

From “Science and Method,” by Henri Poincare 

The symbolic language created by Signor Peano plays a very 
large part in the new researches of M. Couturat and Signor 
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Burali-Forti in their attempt to derive numbers from purely logi¬ 
cal categories. It is capable of rendering some service, but it 
appears to me that M. Couturat attaches to it an exaggerated 
importance that must have astonished Peano himself. . . . 

The essential element of this language consists in certain alge¬ 
braical signs which represent the conjunctions: if, and, or, there¬ 
fore. That these signs may be convenient is very possible, but that 
they should be destined to change the face of the whole phil¬ 
osophy is quite another matter. It is difficult to admit that the 
word if acquires, when written D, a virtue it did not possess when 
written if. 

We may see this new method at work in a mathematical trea¬ 
tise by Signor Burali-Forti entitled '‘Una Qiiestione sui Numeri 
transfiniti/' 

To begin with, we find that Signor Burali-Forti defines the 
number 1 in the following manner: — 

1 = t T' {Ko . .(u,h) e (ue One}, 

a definition eminently fitted to give an idea of the number 1 to 
people who had never heard it before. 

I do not understand the Peanian well enough to venture to 
risk a criticism, but I am very much afraid that this definition 
contains a petitio principii, seeing that I notice the figure 1 in 
the first half and the word One in the second. 

However that may be. Signor Burali-Forti starts with this 
definition, and, after a short calculation, arrives at the equation 

(27) 1 € No, 

which teaches us that One is a number. 

And since I am on the subject of these definitions of the first 
numbers, I may mention that M. Couturat has also defined both 
0 and 1. 

What is zero? It is the number of elements in the class nil. And 
what is the class nil? It is the class which contains none. 

To define zero as nil and nil as none is really an abuse of the 
wealth of language, and so M. Couturat has introduced an im¬ 
provement into his definition by writing 

o i A : (l>x ■=! A.A = (xecfyxp i 

which means in English: zero is the number of the objects that 
satisfy a condition that is never fulfilled. But as never means in 
no case, I do not see that any very great progress has been made. 

asten to add that the definition M. Couturat gives of the 
number 1 is more satisfactory. 

• ^ U ® substance, is the number of elements of a class 

in which any two elements are identical. 

It is more satisfactory, as I said, in this sense, that in order to 


define 1, he does not use the word one; on the other hand, he does 
use the word two. But I am afraid that if we asked M. Couturat 
what two is, he would be obliged to use the word one. 

FROM THIS VALLEY THEY SAY YOU ARE GOING 

From “Geographical Essays," by William Morris Davis 

The so-called “valley” of the Red River of the North in Minne¬ 
sota and Dakota is a broad plain of exceedingly level surface. It 
is so truly level that it illustrates the curvature of the earth in the 
same way that it is seen at sea; for in crossing the plain, first a 
distant tree-top is seen above the horizon, then a house-top, and 
at last the body of the house rises into full view, just as the upper 
and lower sails and the hull of the ship are brought into sight in 
sailing toward it on the ocean. This broad plain is a lake bottom, 
whence the water in which its fine sediments were laid down has 
been drained away, and drained away by so curious a process 
that if, in teaching modern history, it were noted that some exist¬ 
ing form of government were as curiously related to the past, no 
teacher would hesitate to make reference to it. The northern bar¬ 
rier that held the waters of the lake was the southward front of a 
great sheet of ice that for a time obstructed the open northward 
drainage; and in the lake thus created, fine sediments were spread 
out so plentifully that they buried the former surface of the 
land, and so evenly that when the waters were drained away as 
the ice melted, a dead-level plain resulted. 

The plain stands well above sea-level, and hence must suffer 
change as destructive processes attack it. Why, then, is it so 
smooth? Manifestly because it is young. There has not yet been 
time for streams to channel it. It is extremely immature, truly 
infantile in its appearance, with scarcely a sign of the variety 
of features that will be developed in its later history. 

THE GREEKS HAD THEIR PROBLEMS 

From "History of Mathematics," by D. E. Smith 

The Greeks very early found themselves confronted by three 
problems which they could not solve, at least by the use of the 
unmarked ruler and the compass alone. 

The first was the trisection of any angle. The trisection of the 
right angle was found to be simple, but the trisectioil of any 
arbitrary angle whatever attracted the attention and baffled the 
efforts of many of their mathematicians. To this problem may be 
added the related ones of dividing any given angle into any 
required number of equal parts and of inscribing in a circle a 
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regular polygon of a given number of sides. 

The second problem was the quadrature of the circle, that is, 
the finding of a square whose area is the same as that of a given 
circle. The solution would be simple if we could find a straight 
line that is equal in length to the circumference. This is easily 
accomplished by rolling the circle along a straight line, but such 
a proceeding makes use of an instrument other than the ruler and 
compasses, namely, of a cylinder with a marked surface. 

The third problem was the duplication of a cube, that is, the 
finding of an edge of the cube whose volume is twice the volume 
of a given cube. This was known as the Delian Problem, one 
story of its origin being that the Athenians appealed to the oracle 
at Delos to know how to stay the plague which visited their city 
in 430 B.C. It is said that the oracle replied that they must 
double in size the altar of Apollo. This altar being a cube, the 
problem was that of its duplication. Since problems about the 
size and shape of altars appear in the early Hindu literature, it 
is not improbable that this one may have found its way, perhaps 
through Pythagoras, from the East. It was already familiar to the 
Greeks in the 5th century B.C., for we are told by Eratosthenes 
that Euripides (c. 485-406 B.C.) refers to it in one of his tragedies 
which is no longer extant. 

A PARABLE OF BURST WATER PIPES 
AND DIRTY PAINT 

From “What is Science?" by Norman Campbell 

It would seem that the explanations which, in the view of 
the man in the street, it is the business of science to offer, do not 
involve familiar ideas at all. Thus we may expect our scientific 
acquaintances to explain to us why our water-pipes burst during 
a frost or why paint becomes dirty sooner in a room lit by gas 
than in one lit by electricity. We shall be told in reply that the 
bursting of the pipes is due to the expansion of water when it is 
converted into ice, and the blackening of the paint to the com¬ 
bination of the white pigment with the sulphur present in coal- 
gas to form compounds that are dark, and not white, in colour. 
Now in these instances, the ideas involved in the explanation are 
probably less, and not more, familiar than those that they are 
used to explain. Many more people know that water-pipes burst 
during a frost than know that water (unlike most liquids) expands 
when it freezes; and many more know that their paint goes black 
than know that lead carbonate (one of the commonest white pig¬ 
ments) is converted by sulphur into black lead sulphide. 

Why then do we regard our questions as answered? Why do 
we feel that, when we have received them, the matter is better 


understood, and our ideas on it clearer and more satisfactory? 
The reason is that the events and changes have been explained 
by being shown to be particular examples of a general law. Water 
always expands when it freezes, although it does not always burst 
in household pipes; for it may not be contained in pipes or in any 
closed vessel. And lead carbonate always reacts with sulphur in 
the form present in coal-gas, even if it is not being used as a 
pigment. We feel that our experience is no longer peculiar and 
mysterious; it is only one instance of general and fundamental 
principles: It is one of the profoundest instincts of our intellec¬ 
tual nature to regard the more general principles as the more 
ultimately acceptable and satisfactory; it is this instinct which led 
men first to the studies that have developed into science. 

HOW CRUCIAL ARE CRUCIAL EXPERIMENTS? 

From “The Study of the History of Science," by George Sarton 

One calls a crucial experiment one which enables him to 
choose between hypotheses which are mutually exclusive by prov¬ 
ing that one of them is right and that the other must be wrong. 
The classical example is that concerning the wave theory of light 
and the emission theory. There was much discussion in the first 
half of the nineteenth century as to which of those theories was 
right to the exclusion of the other. The latter had been favored 
by Newton and was generally accepted by the triumphant New¬ 
tonians; the first had been brilliantly but incompletely explained 
by Huygens, and after a century of neglect it had been revived 
by Young and almost completely vindicated by Fresnel. A few 
years after the latter’s death. Sir William Rowan Hamilton in 
the course of his analytical development of the wave theory was 
able to predict the existence of a rare kind of refraction, the 
conical refraction, which had never been observed. Hamilton's 
mathematical prediction of 1832 was verified experimentally by 
Humphrey Lloyd in the following year. The wave theory seemed 
to be established on an inexpugnable basis, and yet some of the 
defenders of the emission theory refused to capitulate. It was then 
that Arago invented an ingenious experimentum crucis. If the 
emission theory is correct, the speed of light must increase with 
the density of the medium; if the wave theory is correct, the speed 
must decrease with the density. Hence if we could measure the 
speed of light in air and water, the comparison of the results 
would tell us which theory was true. The extremely delicate ex¬ 
periments which he suggested were not realized until fifteen years 
later by Foucault, who proved that the speed of light is smaller 
in water than in air, and thus “that the emission theory is in¬ 
compatible with the reality of the facts” (these are his own words). 
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This seemed to be decisive and final. There is no doubt that the 
ernission theory was incompatible with the facts which he dealt 
with, but it did not follow that the wave theory was compatible 
with every other fact. To make a long story short, the study of 
the black-body radiation revealed facts which were incompatible 
with the wave theory, and led to the formulation of the quantum 
theory by Max Planck in 1900^ Arago’s experimeyitiim crucis had 
simply proved that the wave theory was more complete than the 
emission theory, but it had not proved and could not prove that 
it was absolutely true. 

It is clear that no experiment can be really cruciaP until we 
are sure that our analysis of the possibilities is exhaustive, and 
this implies an omniscience which is hardly within our reach. 
Does this mean that the so-called crucial experiments are futile? 
Far from it: they enable us to continue further (if not to com¬ 
plete) the logical analysis of a set of problems, and incidentally to 
study the development of competitive theories and reactions to 
them of different minds. The story of the Arago-Foucault experi¬ 
ments will always be one of the most beautiful in the history of 
mankind. 

A PROBLEM FOR ZOOLOGISTS, 

BUT NOT FOR FROGS 

From “The Biology of the Amphibia," by G. Kingsley Noble 

It is frequently difficult for the collector to distinguish the 
sexes of Amphibia in the field. How do the breeding males dis¬ 
tinguish the females from their own sex? Females come to the 
breeding grounds attracted in part by the call of the male. In the 
case of tree toads, the female may even follow the voice until she 
strikes the male’s body. Most male frogs and toads seize any object 
of about their own size moving near them; a tree toad, when 
touched by the female, turns and embraces her. Nevertheless, no 
male frog recognizes the female as a sexual object. If the object 
embraced possesses certain qualities it is retained until the time 
of egg laying. The first requirement of the Wood Frog, Rana 
sylvatica, is a wide girth and resistance to compression. Male 
Wood Frogs injected with water until they had the same firmness 
as a female with eggs were seized and retained as long as females. 
A second requirement in the Wood Frog, and especially the com¬ 
mon toad, is silence. The male frog, when embraced by another, 
croaks, the female remains silent. This differential action has been 
claimed to be the sole basis of sex recognition, since males were 
supposed to disdain an embraced partner which croaked. Male 
toac^ do not croak but chirp when seized. There can be little 
doubt that the warning croak or chirp is one of the factors in 
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sex recognition in some frogs and toads, although Hinsche failed 
to find evidence of it in the European toad, Bufo vulgaris. 

The factors permitting sex recognition in frogs and toads would 
seem, then, to vary with the species, but in all cases there would 
seem to be more than one. In addition to body size and silence 
there is clearly an agitation factor in some forms. Hinsche ob¬ 
tained evidence that it was the vibration of the flanks of the fe¬ 
male Bufo vulgaris and the jolting movements of her locomotion 
which were chiefly responsible for the male retaining his grip. The 
skin of the female B. vulgaris is rougher than that of the male, 
and Hinsche found that smooth, hard objects induce a failure of 
the clasping reflex. Males would also not be held by the males, 
because during the breeding season they change their gait to 
a hop which makes that sex difficult to catch. There are thus 
various factors both before and after the embrace which insure 
that females will be seized instead of males and that they will be 
held until the time of fertilization. 

DID LIFE ON EARTH COME FROM OUTER SPACE? 

From “The Origin of Life," by A. I. Oparin 

Modern astronomical conceptions offer no support to the 
idea of a ubiquitous distribution of life germs throughout the 
universe. Of course, this does not mean that life exists only on 
our Earth. We still have too little information to deny completely 
the possibility of existence of organisms on some other planets, 
whirling around stars similar to our Sun. But there can be no 
doubt that these worlds inhabited by living organisms are much 
farther removed from our solar system than are the nearest 
stars. Therefore, the transport of living germs from one planetary 
system to another would require not thousands of years, as Ar¬ 
rhenius thought, but at least many hundreds of thousands or even 
millions of years. 

These long periods alone would make transport of viable 
germs extremely improbable. But the investigations of the last 
years on short wave interstellar radiations remove such a possi¬ 
bility completely. The lethal action of light rays of short wave 
length, particularly the ultraviolet rays, on microorganisms and 
their spores has long been known. Frequently, even a brief radia¬ 
tion is sufficient to sterilize completely a given medium and to 
destroy all the microorganisms and spores. The light of the stars 
is rich in ultraviolet rays but the atmosphere around our Earth 
protects us from their destructive effect. Life germs carried be¬ 
yond the limit of this atmosphere would be inevitably killed off 
by the ultraviolet radiation penetrating the interstellar spaces. 

The believers in the theory of panspermia attempted to ward 
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off this objection [by pointing out certain conditions under which 
utlraviolet rays are not lethal]. . . . But these [attempts] can be 
entirely neglected nowadays since the discovery of the very short 
rays of cosmic radiation. These rays have much shorter wave 
lengths than the ultraviolet . . . rays . . . and the changes brought 
about under their action are no longer purely chemical, but much 
more far-reaching intra-atomic changes. . . . 

Life germs wayfaring in the interstellar space unprotected 
against cosmic radiation would not only be absolutely doomed to 
perish, but even their inner chemical structure would in a com¬ 
paratively short time suffer radical changes under the influence 
of radiant energy. We must, therefore, once and for all give up 
the idea that life germs floated towards our Earth from outside 
cosmic spaces. We must, instead, search for the sources of life 
within the boundaries of our own planet. 

BRITISH FOGS AND WILSON CHAMBERS 

From “The Restless Universe,” by Max Born 

The Wilson Cloud Chamber banished the last doubt that 
matter consisted of very fine particles, by making the tracks of 
these particles visible. It is really no wonder that this was in¬ 
vented in a country like Great Britain, where thick fog is so 
frequent and troublesome a phenomenon. Why are London and 
Manchester foggier—and dirtier—cities than Berlin and Munich? 
Yes, dirtier too; for fog and dirt go together. The reason is the 
British love for the open coal fire with its incomplete combustion. 
Innumerable chimneys vomit forth soot day after day, and soot 
gives rise to fog. 

The connexion between them is this: air can mix with water 
vapour but not in any quantities. There is a maximum of 
humidity; we then say that the air is saturated with water 
vapour. This point depends on the height of the barometer, i.e. 
the pressure of the atmosphere. If the barometer suddenly falls, 
the quantity of water which the air can retain, as vapour, falls, 
and the surplus condenses into droplets. 

If, however, the pressure is lowered cautiously and the air is 
pure, condensation can be avoided. There is indeed more water 
vapour than the air can really hold, but the formation of droplets 
does not occur—in a sense because the water molecules do not 
know where to begin lumping themselves together. This task is 
made easier for them, however, if there is any dust or soot floating 
in the air. At once the water molecules rush to the surface of 
these granules, cover them, and speedily form droplets with a 
nucleus of soot. There you have your fog! And down it sinks, 
covering everything with a greasy black layer of soot. 
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In Berlin and Munich, where the coal is burned thoroughly in 
central-heating plants, the air remains clearer and purer; on the 
other hand, the comfort of the crackling open coal fire is not 
known there. 

Now it has been found that not only dust and soot, but also 
charged molecules (ions) form excellent nuclei for drops to form 
on. The electric forces radiating from the ion obviously attract 
the water molecules. 

This fact is utilized in the Wilson Chamber to make the paths 
of particles visible. We have a chamber full of air saturated with 
water vapour, closed by a piston. If the piston is suddenly pulled 
out, lowering the pressure in the chamber, the vapour is super¬ 
saturated, but remains for a short time in that state, as there are 
no dust particles present to act as nuclei for droplet formation. If 
we now shoot particles into the chamber (for example, by placing 
a bit of radioactive material in the chamber) these form pairs of 
ions along their path, which act as condensation nuclei and collect 
a layer of water droplets on their surfaces; the paths of the 
particles are rendered visible as fine tracks of fog! 

AN OBSERVATION OF 
CONSIDERABLE MAGNITUDE 

From “The Realm of the Nebulae,” by Edwin Hubble 

The Cepheids are pulsating stars which brighten rapidly and 
fade slowly, repeating the cycle continuously and faithfully. The 
period (length of the cycle) is constant for an individual star, but 
varies from one star to another, ranging from about one day to a 
hundred days. The range in luminosity is also constant for a 
given star, but varies within the group from about 0.8 to 2.0 mag¬ 
nitudes. From these features the Cepheids are easily recognized 
wherever they may be found. 

Several dozen are known among the stars in the galactic system, 
but they are scattered at wide intervals and even the nearest is 
very remote from the earth. For this reason the determination 
of distances, and hence absolute magnitudes, has been a difficult 
problem. Before it was completely solved, a new feature, of 
extraordinary significance, was discovered among the Cepheids 
in the small Magellanic Cloud. 

The Cloud is an independent stellar system and a close neigh¬ 
bor—actually a satellite—of the galactic system. It offers a unique 
opportunity to study a sample collection of stars which are all at 
about the same distance from the observer. It is so remote that 
only the brighter stars (giants and supergiants) can be observed. 

Investigations of the Cloud, made at the Harvard College Ob- 
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servatory, led to the discovery of several hundred variable stars. 
Some were carefully followed and most of these were identified as 
Cepheids. As early as 1908, Miss Leavitt, who made the investiga¬ 
tions, remarked that the brightest Cepheids had longer periods 
(pulsated more slowly) than the fainter Cepheids. In 1912, she 
announced a definite period-luminosity relation. The logarithms 
of the periods increased directly with the median magnitudes 
(the mid-points between maxima and minima). Thus, if the pe¬ 
riod of any Cepheid in the Cloud was known, the apparent magni¬ 
tude was determined. The relation evidently reflected certain 
inherent characteristics of Cepheids which would presumably be 
found in all such stars wherever they might be located—in the 
Cloud, in the galactic system, or elsewhere. If the relation could 
be numerically calibrated—if the absolute magnitude i.e. the in¬ 
trinsic luminosity, how bright the star actually is-for any one 
period could be established—the Cepheids, since they are so 
readily identified, would furnish a powerful method of estimating 
great distances since a simple calculation of the relation of the 
apparent magnitude to the absolute magnitude gives the distance. 

Hertzprung, who inimediately recognized the full significance 
of the period-luminosity relation, made the first calibration in 
1913. He determined the mean distance of thirteen galactic Ceph¬ 
eids from their parallactic motions (reflections of the motion of 
the sun among the stars). The individual distances were very 
uncertain, but the mean for the group was fairly reliable and 
furnished a mean absolute magnitude corresponding to a partic¬ 
ular mean period. These data permitted him to calibrate the 
period-luminosity relation, make a provisional estimate of the 
distance of the Cloud, and examine the distribution of Cepheids 
in the galactic system. 

Five years later (1918) Shapley repeated the calculations and 
materially revised the calibration. Later alterations, introduced 
by Shapley, led to the current form of the period luminosity rela- 
Uon. Further revision is expected to be of minor importance. 
Thus, wherever a Cepheid may be found, the period will indicate 
the absolute luminosity, and the apparent faintness then measures 
the distance. It was by this method that the first reliable distances 
of nebulae were determined. 

THE DEATH OF THE TACOMA NARROWS 

From Bridges and Their Builders," by David B. Steinman and 
Sara Ruth Watson 

The Tacoma Narrows Bridge was by far the most flexible of 
all modern suspension bridges. ... It looked like a slender ribbon 
trom bank to bank. This lateral flexibility of the bridge, however. 
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was not a factor in the failure. Although the bridge was calculated 
to have a theoretical maximum lateral deflection of twenty-one 
feet at full wind pressure, its actual maximum lateral deflection 
at mid-span never exceeded four feet, even during the gale which 
destroyed it. 

What proved critical, however, was the vertical slenderness of 
, the span. A generation earlier, authorities had recommended for 

the stiffening trusses of suspension bridges a minimum depth of 
one fortieth of the span. . . . The stiffening girders of the Tacoma 
Bridge were made only 8 feet deep in a span of 2,800 feet, or 
only one three-hundred-and-fiftieth of the span! 

The other factor was the newly discovered phenomenon called 
aerodynamic instability. The Tacoma Bridge had solid web 
plate girders, and when a solid bridge floor is framed into the 
solid webs of such plate girders, the resulting cross-section is 
peculiarly sensitive to aerodynamic effects, even in a steady wind, 
particularly if the span is highly flexible. . . . 

From about 7 A. M. on the morning of November 7, 1940, the 
bridge had been persistently undulating for some three hours. 
A wind of thirty-five to forty-two miles per hour was blowing, and 
the waters of Puget Sound were whipped into whitecaps. The 
segments of the span were heaving periodically up and down as 
much as three feet, with a frequency of about thirty-six cycles 
per minute. Alarmed at the persistent character of the wave 
motion in the span, the highway authorities stopped traffic over 
the structure. At 10 A. M., the last truck was passing over the 
span, when something seemed to snap, and, suddenly, the charac¬ 
ter of the motion changed. The rhythmic rise and fall changed 
to a two-wave twisting motion, with the two sides out of phase. 
T he main span was oscillating into two segments, with nodes at 
mid-span. As two diagonally opposite quarter-points were going 
up, the other two diagonally opposite quarter-points were going 
down. The frequency was fourteen cycles per minute and, soon 
. after, changed to twelve cycles per minute. With each successive 

cycle, the motion was becoming greater, until it had increased 
from three feet to twenty-eight feet! At one moment, one edge 
of the roadway was twenty-eight feet higher than the other; 

^ the next moment it was twenty-eight feet lower than the other 

edge. The roadway was tilted forty-five degrees from the horizon¬ 
tal one way, and then forty-five degrees the other way. Lamp 
standards in one half of the span made an angle of ninety degrees 
with lamp standards in the other half. Fortunately, some amateur 
photographers were at the scene with motion picture cameras, 
and they have supplied us with a unique and unprecedented 
record of the action of the span in its dance of death. The motion 
pictures of the twisting span are unforgettable, and the distortions 
they depict, in character and magnitude, are almost unbelievable. 
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The span twists in gigantic waves, and it is difficult to realize 
that the girders were made, not of rubber, but of structural steel 
having a modulus of elasticity of 29,000,000 pounds per square 
inch. For a half hour and more, the steelwork and concrete slab 
took this terrific punishment. Something was bound to give 
way. At 10:30 came the first break: one floor panel at mid-span 
broke out and dropped into the water 208 feet below. The twist¬ 
ing, writhing motion continued. Spectators on the shore were 
herded to a safer distance away from the span. At 11 A. M. the 
real breaking up of the span occurred: 600 feet of the main span 
near the west quarter-point tore away from the suspenders, the 
girders ripping away from the floor like a zipper; part of the fall¬ 
ing bridge floor turned upside down before the entire falling 
mass hit the water, sending up spray to a great height. With a 
600-foot section of the bridge gone, the engineers of the bridge 
structure expected the motion to subside. But the heaving and 
twisting of the rest of the bridge continued, with the side spans 
now participating in the motions. Finally, at 11:00 A. M., nearly 
all the rest of the main span tore loose and came crashing down. 
The 1,100-foot side spans, now deprived of the counterbalancing 
weight of the main span, suddenly deflected about 60 feet, strik¬ 
ing the approach parapet; then bounced up with an elastic re¬ 
bound, only to_drop again with a final sag of about 30 feet. This 
was the final gigantic convulsion in the death struggle of a great 
bridge. 

VULGAR PEOPLE AND PEACOCK’S FEATHERS 

From "Opticks/' by Sir Isaac Newton 

Exper. 5. Now, that these Colours [i.e. the colours of the 
spectrum produced by refracting sunlight through a prism] 
could not be changed by [further] Refraction, I knew by refracting 
with a Prism sometimes one very little Part of this Light, some¬ 
times another very little Part. ... For by this Refraction the 
Colour of the Light was never changed in the least. If any Part 
of the red Light was refracted, it remained totally of the same 
red Colour as before. No orange, no yellow, no green or blue, no 
other new Colour was produced by that Refraction. Neither did 
the Colour any ways change by repeated Refractions, but con¬ 
tinued always the same red entirely as at first. The like Con¬ 
stancy and Immutability I found also in the blue, green, and 
other Colours. So also, if I looked through a Prism upon any 
Body illuminated with any part of this homogeneal Light ... I 
could not perceive any new Colour generated this way. All Bodies 
illuminated with compound Light appear through Prisms con¬ 
fused . . . and tinged with various new Colours, but those 
illuminated with homogeneal Light appeared through Prisms 
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neither less distinct, nor otherwise colour’d, than when viewed 
with the naked Eyes. Their Colours were not in the least changed 
by Refraction of the interposed Prisms. . . . 

Exper. 6. And as these Colours were not changeable by Refrac¬ 
tions, so neither were they by Reflexions. For all white, grey, red, 
yellow, green, blue, ‘violet Bodies, as Paper, Ashes, red Lead, 
Orpiment, Indico Bise, Gold, Silver, Copper, Grass, blue Flowers, 
Violets, Bubbles of Water tinged with various Colours, Peacock’s 
Feathers, the Tincture of Lignum Nephriticum, and such-like, in 
red homogeneal Light appeared totally red, in blue Light totally 
blue, in green Light totally green, and so of other Colours. In the 
homogeneal Light of any Colour they all appeared totally of 
that same Colour, with this only Difference, that some of them 
reflected that Light more strongly, others more faintly. I never 
yet found any Body, which by reflecting homogeneal Light could 
sensibly change its Colour. 

From all which it is manifest, that if the Sun’s Light consisted 
of but one sort of Rays, there would be but one Colour in the 
whole World, nor would it be possible to produce any new 
Colour by Reflexions and Refractions, and by consequence that 
the variety of Colours depends upon the Composition of Light. 

Definition. The homogeneal Light and Rays which appear 
red, or rather make Objects appear so, I call Rubrifick or Red- 
making; those which make Objects appear yellow, green, blue, 
and violet, I call Yellow-making, Green-making, Blue-making, 
Violet-making, and so of the rest. And if at any time I speak of 
Light and Rays as coloured or endued with Colours, I would be 
understood to speak not philosophically and properly, but grossly, 
and accordingly to such Conceptions as vulgar People in seeing 
all these Experiments would be apt to frame. For the Rays to 
speak properly are not coloured. In them there is nothing else 
than a certain Power and Disposition to stir up a Sensation of 
this or that Colour. For as Sound in a Bell or musical String or 
other sounding Body, is nothing but a trembling Motion, and 
in the Air nothing but that Motion propagated from the Object, 
and in the Sensorium ’tis a Sense of that Motion under the Form 
of Sound; so Colours in the Object are nothing but a Disposition 
to reflect this or that sort of Rays more copiously than the rest; in 
the Rays they are nothing but their Dispositions to propagate 
this or that Motion into the Sensorium, and in the Sensorium 
they are Sensations of those Motions under the Forms of Colours. 

ARISTOTLE TOPPLES 

From ‘'Dialogues Concerning Two New Sciences,” by Galileo Galilei 

% 

SALV. I greatly doubt that Aristotle ever tested by experi¬ 
ment whether it be true that two stones, one weighing ten times 
* Salv. Salviati; Simp. — Simplicio; Sagr. — Sagredo. 
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as much as the other, if allowed to fall, at the same instant, from 
a height of, say, 100 cubits, would so differ in speed that when 
the heavier had reached the ground, the other would not have 
fallen more than 10 cubits. 

SIMP. His language would seem to indicate that he had tried 
the experiment, because he says: We see the heavier; now the 
word see shows that he had made the experiment. 

SAGR. But I, Simplicio, who have made the test can assure you 
that a cannon ball weighing one or two hundred pounds, or 
even more, will not reach the ground by as much as a span 
ahead of a musket ball weighing only half a pound, provided 
both are dropped from a height of 200 cubits. 

SALV. But, even without further experiment, it is possible to 
prove clearly, by means of a short and conclusive argument, that 
a heavier body does not move more rapidly than a lighter one 
provided both bodies are of the same material and in short such 
as those mentioned by Aristotle. But tell me, Simplicio, whether 
you admit that each falling body acquires a definite speed fixed 
by nature, a velocity which cannot be increased or diminished 
except by the use of force [violenza] or resistance. 

SIMP. There can be no doubt but that one and the same body 
moving in a single medium has a fixed velocity which is deter¬ 
mined by nature and which cannot be increased except by the 
addition of momentum [impeto] or diminished except by some 
resistance which retards it. 

^ SALV. If then we take two bodies whose natural speeds are 
different, it is clear that on uniting the two, the more rapid one 
will be partly retarded by the slower, and the slower will be 
somewhat hastened by the swifter. Do you not agree with me in 
this opinion? 

SIMP. You are unquestionably right. 

SALV. But if this is true, and if a large stone moves with a 
speed of, say, eight while a smaller moves with a speed of four, 
then when they are united, the system will move with a speed 
less than eight; but the two stones when tied together make a 
stone larger than that which before moved with a speed of eight. 
Hence the heavier body moves with less speed than the lighter; an 
effect which is contrary to your supposition. Thus you see how, 
from your assumption that the heavier body moves more rapidly 
than the lighter one, I infer that the heavier body moves more 
slowly. 

SIMP. I am all at sea because it appears to me that the smaller 
stone when added to the larger increases its weight and by adding 
weight I do not see how it can fail to increase its speed or, at 
least, not to diminish it. 

SALV. Here again you are in error, Simplicio, because it is not 
true that the smaller stone adds weight to the larger. 

SIMP. T his is, indeed, quite beyond my cornpfehension. 
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SALV. It will not be beyond you when I have once shown you 
the mistake under which you are laboring. Note that it is neces¬ 
sary to distinguish between heavy bodies in motion and the same 
bodies at rest. A large stone placed in a balance not only acquires 
additional weight by having another stone placed upon it, but 
even by the addition of a handful of hemp its weight is aug¬ 
mented six to ten ounces according to the quantity of hemp. But 
if you tie the hemp to the stone and allow them to fall freely 
from some height, do you believe that the hemp will press down 
upon the stone and thus accelerate its motion or do you think the 
motion will be retarded by a partial upward pressure? One al¬ 
ways feels the pressure upon his shoulders when he prevents the 
motion of a load resting upon him; but if one descends just as 
rapidly as the load would fall how can it gravitate or press upon 
him? Do you not see that this would be the same as trying to 
strike a man with a lance when he is running away from you 
with a speed which is equal to, or even greater, than that with 
which you are following him? You must therefore conclude that, 
during free and natural fall, the small stone does not press upon 
the larger and consequently does not increase its weight as it 
does when at rest. 

SIMP. But what if we should place the larger stone upon the 
smaller? 

SALV. Its weight would be increased if the larger stone moved 
more rapidly; but we have already concluded that when the small 
stone moves more slowly it retards to some extent the speed of 
the larger, so that the combination of the two, which is a 
heavier body than the larger of the two stones, would move less 
rapidly, a conclusion which is contrary to your hypothesis. We 
infer therefore that large and small bodies move with the same 
speed provided they are of the same specific gravity. 

SIMP. Your discussion is really admirable; yet I do not find it 
easy to believe that a bird-shot falls as swiftly as a cannon ball. 

SALV. Why not say a grain of sand as rapidly as a grindstone? 
But, Simplicio, I trust you will not follow the example of many 
others who divert the discussion from its main intent and fasten 
upon some statement of mine which lacks a hair’s-breadth of the 
truth and, under this hair, hide the fault of another which is as 
big as a ship’s cable. Aristotle says that “an iron ball of one 
hundred pounds falling from a height of one hundred cubits 
reaches the ground before a one-pound ball has fallen a single 
cubit.” I say that they arrive at the same time. You find, on 
making the experiment, that the larger outstrips the smaller by 
two finger-breadths, that is, when the larger has reached the 
ground, the other is short of it by two finger-breadths; now you 
would not hide behind these two fingers the ninety-nine cubits 
of Aristotle, nor would you mention my small error at the same 
time to pass over in silence his very large one. Aristotle declares 
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that bodies o£ different weights, in the same medium, travel (in 
so far as their motion depends upon gravity) with speeds which 
are proportional to their weights; this he illustrates by use of 
bodies in which it is possible to perceive the pure and unadul¬ 
terated effect of gravity, eliminating other considerations, for 
example, figure as being of small importance \^ainimi momenti], 
influences which are greatly dependent upon the medium which 
modifies the single effect of gravity alone. Thus we observe that 
gold, the densest of all substances, when beaten out into a very 
thin leaf, goes floating through the air; the same thing happens 
with stone when ground into a very fine powder. But if you wish 
to maintain the general proposition you will have to show that 
the same ratio of speeds is preserved in the case of all heavy 
bodies, and that a stone of twenty pounds moves ten times as 
rapidly as one of two; but I claim that this is false and that, if 
they fall from a height of fifty or a hundred cubits, they will 
reach the earth at the same moment. 

SIMP. Perhaps the result would be different if the fall took 
place not from a few cubits but from some thousands of cubits. 

SALV. If this were what Aristotle meant you would burden 
him with another error which would amount to a falsehood; 
because, since there is no such sheer height available on earth, it 
is clear that Aristotle could not have made the experiment; yet 
he wishes to give us the impression of his having performed it 
when he speaks of such an effect as one which we see. 

ANYONE YOU KNOW? 

From “Fads and Fallacies in the Name of Science," 
by Martin Gardner 

There are five ways in which the sincere pseudo-scientist’s 
paranoid tendencies are likely to be exhibited. 

(1) He considers himself a genius. 

(2) He regards his colleagues, without exception, as ignorant 
blockheads. Everyone is out of step except himself. Frequently 
he insults his opponents by accusing them of stupidity, dis¬ 
honesty, or other base motives. If they ignore him, he takes this 
to mean his arguments are unanswerable. If they retaliate in 
kind, this strengthens his delusion that he is battling scoundrels. 

(3) He believes himself unjustly persecuted and discriminated 
against. The recognized societies refuse to let him lecture. The 
journals reject his papers and either ignore his books or assign 
them to enemies” for review. It is all part of a dastardly plot. It 
never occurs to the crank that this opposition may be due to 
error in his work. It springs solely, he is convinced, from blind 
prejudice on the part of the established hierarchy—the high 
priests of science who fear to have their orthodoxy overthrown. 
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Vicious slanders and unprovoked attacks, he usually insists, 
are constantly being made against him. He likens himself to 
Bruno, Galileo, Copernicus, Pasteur, and other great men who 
were unjustly persecuted for their heresies. If he has had no 
fomal training in the field in which he works, he will attribute 
this persecution to a scientific masonry, unwilling to admit to its 
inner sanctums anyone who has not gone through the proper 
initiation rituals. He repeatedly calls your attention to important 
scientific discoveries made by laymen. 

(4) He has strong compulsions to focus his attacks on the 
greatest scientists and the best-established theories. When Newton 
was the outstanding name in physics, eccentric works in that 
science were violently anti-Newton. Today, with Einstein the 
father-symbol of authority, a crank theory of physics is likely to 
attack Einstein in the name of Newton. This same defiance can 
be seen in a tendency to assert the diametrical opposite of well- 
established beliefs. Mathematicians prove the angle cannot be 
tosected. So the crank trisects it. A perpetual machine cannot 
be built. He builds one. There are many eccentric theories in 
which the “pull” of gravity is replaced by a “push.” Germs do 
not cause disease, some modern cranks insist. Disease produces 
the germs. Glasses do not help the eyes. They make them worse. 

(5) He often has a tendency to write in a complex jargon, in 
many cases making use of terms and phrases he himself has coined. 
Schizophrenics sometimes talk in what psychiatrists call “neo¬ 
logisms”-words which have meaning to the patient, but sound 
like Jabberwocky to everyone else. Many of the classics of crack¬ 
pot science exhibit a neologistic tendency. 

When the crank s I.Q. is low, he rarely achieves much of a 
following. But if he is a brilliant thinker, he is capable of devel¬ 
oping incredibly complex theories. He will be able to defend 
them in books of vast erudition, with profound observations, 
and often liberal portions of sound science. His rhetoric may be 
enormously pepuasive. All the parts of his world usually fit 
together beautifully, like a jig-saw puzzle. It is impossible to 
get the best of him in any type of argument. He has anticipated 
all your objections. He counters them with unexpected answers 
of great ingenuity. Even on the subject of the shape of the earth, 
a layman may find himself powerless in a debate with a flat- 
earther. George Bernard Shaw, in Everybody's Political What's 
Whatf, gives an hilarious description of a meeting at which a 
flat-eanh speaker completely silenced all opponents who raised 
objections from the floor. “Opposition such as no atheist could 
have provoked assailed him, . . .” writes Shaw, “and he, having 
heard their arguments hundreds of times, played skittles with 
them, lashing the meeting into a spluttering fury as he answered 
easily what it considered unanswerable.” 
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Right hand page. A view of an 18th century ironworker^s shop. In the 
18th century, structural iron played a relatively minor role. By far the 
greatest uses of iron were ornamental and incidental. Ironworkers were 
skilled artisans who hlled orders for such varied products as elaborate 
ornamental grillwork, window-bars, hinges, angle-irons, down-spouts, and the 
curved spike fences which are still seen on the roofs of Paris. 

Left hand page. The internal construction of an 18th century windmill. 
Before the Industrial Revolution, power was a rural product, drawn directly 
from nature. This is a post mill which can be revolved into the wind for 
maximum efficiency. Grain is fed through the inverted pyramidal hopper 
into the stone millwheel directly below. The entire construction indicates 
a very high order of mechanical ingenuity. 

These are Plates 165 and 17 in A Diderot Encyclopedia of Trades and 
Industry, edited by Charles Coulston Gillispie of Princeton University. 

The 485 plates in this two-volume set were selected from the famous 
Encyclopedie, ou Dictionnaire Raisonne des Sciences, des Arts et des Metiers, 
of Denis Diderot. Considered among the finest examples of 18th-century 
copperplate engraving, they also form the most extensive pictorial record 
of pre-industrial revolution trades and industries in existence. 
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IS NO ONE SAFE FROM MATHEMATICIANS? 

Quoted in “On Mathematics and Mathematicians,” 
by Robert Edouard Moritz 

Euler was a believer in God, downright and straightforward. 
The following story is told by Thiebault, in his “Souvenirs de 
vingt ans de sejour a Berlin”. . . . Thiebault says that he has no 
personal knowledge of the truth of the story, but that it was 
believed throughout the whole of the north of Europe. Diderot 
paid a visit to the Russian Court at the invitation of the Em¬ 
press. He conversed very freely, and gave the younger members 
of the Court circle a good deal of lively atheism. The Empress 
was much amused, but some of her counselors suggested that it 
might be desirable to check these expositions of doctrine. The 
Empress did not like to put a direct muzzle on her guest’s tongue, 
so the following plot was contrived. Diderot was informed that a 
learned mathematician was in possession of an algebraical dem¬ 
onstration of the existence of God, and would give it before all 
the Court, if he desired to hear it. Diderot gladly consented: 
though the name of the mathematician is not given, it was Euler. 
He advanced toward Diderot, and said gravely, and in a tone of 
perfect conviction: 

Monsieur, a-\-b^ x, done Dieu existe; repondez! 
n 

Diderot, to whom algebra was Hebrew, was embarrassed and 
disconcerted; while peals of laughter rose on all sides. He asked 
permission to return to France at once, which was granted. 

ON THE OTHER HAND, 

IT MIGHT HAPPEN TOMORROW 

From “The Nature of Physical Theory/' by P. W. Bridgman 

It is usual in discussing the deductions of the second law of 
thermodynamics or of the meaning of entropy from the statistical 
point of view to emphasize that on the basis of statistical mech¬ 
anics unfamiliar configurations of a system are not impossible, 
but only improbable. One may even compute how many years 
one may have to wait to see a pail of water freeze on the fire. 
What physical meaning shall we give to the result of this calcu¬ 
lation? The result is of course such a large number of years 
as to forever discourage any thought of a direct experimental 
verification; we content ourselves with a very rough and qualita¬ 
tive check on the plausibility of our result by remarking that 
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such an event has never been observed to occur, and that our 
calculation shows that in all the time of past recorded observa¬ 
tions such an event would have been exceedingly improbable. 
The improbability is so high, however, that we can accept the 
t merely negative results of observation as lending only a very 

weak plausibility of the “truth” of the calculation. The meaning 
of the “truth” of such a calculation must be sought in other direc- 
> tions. If we could show that the conclusion followed necessarily 

by logical processes from the assumptions that went into the de¬ 
duction, and if we could show that the assumptions were true 
physically by some sort of operational test, then I think we 
would be willing to call the conclusion “true.” Among the as- 
sumptions that went into the deduction were the laws of 
mechanics. It can be shown that these would have to hold with 
a very high degree of precision indeed, a precision fantastically 
beyond any possible experimental verification, in order to de¬ 
mand the conclusion. Hence we are not justified in saying that 
our mathematical theory requires us to believe that the freezing 
of a pail of water on the fire at rare intervals is a necessary fea¬ 
ture of our universe. 

IS THE EARTH HEATING UP? 

From “The Evolution of Igneous Rocks/’ by N. L. Bowen 

The temperatures that may exist at various depths within 
the earth present a very difficult problem. We have evidence 
from man-made sections of a continuous rise of temperature which 
varies considerably from place to place. The actual depth which 
these sections attain is utterly insignificant and while extrapola¬ 
tion of the temperature curve would rapidly carry us to very high 
temperatures, the real evidence of the existence of high tempera¬ 
tures anywhere in the earth comes from the fact that, at frequent 
intervals in the earth’s history, rocks which are molten only above 
1000°C have come from the depths into the outer crust in the 
liquid state. They have not only been injected into the crust but 
have also been poured out upon the earth’s surface and the 
process is still going on, so that from time to time man has had 
the opportunity of seeing these molten rocks and even of measur¬ 
ing their temperature. 

The earliest views as to the origin of this high temperature 
were that the earth had once been molten and was, indeed, still 
molten with the exception of a thin outer crust. With increasing 
knowledge of the physics of the earth it has been necessary to 
abandon this siniple form of hypothesis. A modification 'was 
proposed by Kelvin in which blocks of the outer crust sank into 
the earth, at first remelting, but in doing so, gradually reducing 
the general temperature to a value where remelting was no longer 
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possible and thus bringing about a honeycombed-solid condition 
of the whole earth. With the attainment of this relatively stable 
mechanical condition, cooling took place almost solely by con¬ 
duction and it was supposed that, with the aid of the present 
thermal gradient and the mathematical theory of heat conduction, 
temperatures at a depth could be calculated, as well as the lapse 
of time since this stable condition was established. The actual 
time so calculated turned out to be so short that geologists 
were unable to accept it as adequate for the formation of the 
known thickness of sedimentary beds and for the development of 
life as recorded in them Fi.e. fossil evidence]. With the discovery 
of radioactivity and the determination of the quantities of radio¬ 
active substances in rocks, the source of heat thus supplied made 
it possible to abandon this embarrassingly short period of time. 
However, it led to a difficulty of another kind, for the actual 
amount of radioactive substances in surface rocks is such that, 
if these rocks extended to great depths, the heat being lost by 
the earth, as indicated by the thermal gradient, would be far less 
than that produced. The earth would thus be heating up. 


VITA BREVIS, MATHEMATICA LONGA 

From “A Concise History of Mathematics,” by DirkJ. Struik 

The Paris milieu with its intense mathematical activity pro¬ 
duced, around 1830, a genius of the first order, who, comet-like, 
disappeared as suddenly as he had appeared. Evariste Galois, the 
son of a small-town mayor near Paris, was twice refused admission 
to the Ecole Polytechnique and succeeded at last in entering the 
Ecole Normale only to be dismissed. He tried to make a living 
by tutoring mathematics, maintaining at the same time an uneasy 
balance between his ardent love for science and for democracy. 
Galois participated as a Republican in the Revolution of 1830, 
spent some months in prison, and was soon afterwards killed in 
a duel at the age of twenty-one. Two of the papers he sent for 
publication got lost on the editor’s desk; some others were pub¬ 
lished long after his death. On the eve of the duel, he wrote to a 
friend a summary of his discoveries in the theory of equations. 
This pathetic document, in which he asked his friend to submit 
his discoveries to the leading mathematicians, ended with the 
words: 

“You will publicly ask Jacobi or Gauss to give their 
opinion not on the truth, but on the importance of the 
theorems. After this there will be, I hope, some people 
who will find it to their advantage to decipher all this 
mess.” 


This mess (“ce gachis”) contained no less than the theory of 
groups, the key to modern algebra and to modern geometrv. 

Galois’ letter, as far as we know, was never submitted to Gauss 
or Jacobi. It never reached a mathematical public until Liouville 
published most of Galois’ papers in his “Journal de Mathe- 
matiques” of 1846, at which period Cauchy had already begun to 
publish on group theory (1844-46). It was only then that some 
mathematicians began to be interested in Galois’ theories. Full 
understanding of Galois’ importance came only through Camille 
Jordan’s “Traite des substitutions” (1870) and the subsequent 
publications by Klein and Lie. Now Galois’ unifying principle 
has been recognized as one of the outstanding achievements of 
Nineteenth Century mathematics. 

THE IMPORTANCE OF A BELIEF 
IN RANDOM DISTRIBUTION 
From “Foundations of Science,” by Norman Robert Campbell 

All chance distributions in any theory of chance are random 
distributions. How then are we to explain chance distributions 
that are not random? For chance is concerned whenever events 
are such that it cannot be predicted which of several alternatives 
will occur and yet each of these alternatives has a definite prob¬ 
ability. Events which satisfy these conditions are not always 
equally probable. Thus, suppose that a stream of black and 
white balls is issuing from the end of a tube and I am examining 
their succession. I can find no law which will enable me to predict 
whether a white or a black ball will come next; on the other 
hand, black and white balls are not equally probable, for on 
the whole black preponderate and the ratio of their numbers 
tends, as the numbers tend to infinity, not to 1 but to 2. Here is 
a phenomenon in which chance is clearly concerned and yet is 
not characterized by a perfectly random distribution; the dis¬ 
tribution is not such as would be produced by a voluntary agent 
selecting balls arbitrarily, or without any reference to their color. 

One explanation is that the chance events may not be wholly 
due to chance; they may be due to the superimposition of some 
constant and regular law upon the results of a random distribu¬ 
tion. And such doubtless would be the explanation that would 
be adopted here. We should probably suppose that the balls 
were being selected at random from a collection of balls, as they 
might be by an agent drawing them blindfold from a bag. The 
regularity of the result, the deviation of the numbers of black and 
white balls from a purely random distribution, is due to a regu¬ 
larity in the collection from which the balls are drawn at random; 
there are twice as many black balls as white balls in it. 
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The resolution of a distribution of unequally probable events 
into a random distribution of probable events and a law is 
familiar, but none the less extremely important. For it leads to 
the discovery of laws. If we did not believe that, if chance is 
involved at all, it must be involved in the form of a random 
distribution, we should have no reason for undertaking any 
analysis at ail, and therefore no reason for believing that any 
regular law was involved in the matter. 

YES, BUT WHERE THERE^S SMOKE . . . 

From "De Magnete/' (1600) by Sir William Gilbert 

Many are the fables about the loadstone, the errors and 
impotent reasonings of the philosophers, or the fairy-tales of 
mountebanks and story-tellers; as, for example, the questions 
raised by Franciscus Rueus about the loadstone, whether it is an 
imposture of cacodaemons; or the assertion that a loadstone 
placed unawares under the head of a sleeping woman drives her 
out of the bed if she be an adulteress; or that by its fume and 
vapor the loadstone is of use to thieves, as though the stone were 
by nature given to promote thefts; or that it withdraws bolts 
and opens locks, as Serapio insanely imagines; or that iron held 
by a loadstone's attraction, being placed in a balance, adds nought 
to the weight of the loadstone, as though the weight of the iron 
were absorbed by the virtue of the loadstone; or that, as Serapio 
and the Moors report, there are in Indian seas certain sharp- 
pointed rocks abounding in loadstone, which draw every nail out 
of ships that land alongside them and hold the vessels: this story, 
Glaus Magnus does not fail to recite: he tells of mountains in the 
North possessing such power of attraction, that ships have to be 
constructed with wooden pegs, so that as they sail by the magnetic 
cliffs there be no iron nails to draw out. 

Others tell that in daytime the loadstone possesses the power 
of attracting iron, but that at night this power is feeble or rather 
null; that a white loadstone may be used as a philter, or that, 
as Abohali rashly asserts, when held in the hand it cures pains 
of the feet and cramps, or that, as Pictorius sings, it gives one 
favor and acceptance with princes or makes one eloquent. Ruel- 
lius writes that the loadstone’s force, when failing or dulled, is 
restored by the blood of a buck; it has been said that a buck’s 
blood frees the magnet from the diamond’s sorcery, giving back its 
lost power when the magnet is bathed in the blood—this, because 
of the variance between that blood and the diamond; Arnoldus 
de Villanova fancies that the loadstone frees women from witch¬ 
craft and puts demons to flight; Marbodaeus, a Frenchman, fugle¬ 
man of vain imaginings, says that it can make husbands agree- 
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able to wives and may restore wives to their husbands. In such¬ 
like follies and fables do philosophers of the vulgar sort take 
delight; with such-like do they cram readers a-hungered for things 
abstruse, and every ignorant gaper for nonsense. 

EXPERIMENT AND GEOMETRY 

From “Science & Hypothesis,” by Henri Poincare 

Can we maintain that certain phenomena which are possible 
in Euclidean space would be impossible in non-Euclidean space, 
so that experiment in establishing these phenomena would di¬ 
rectly contradict the non-Euclidean hypothesis? I think that such a 
question cannot be seriously asked. Experiment plays a consider- 
ale role in the genesis of geometry; but it would be a mistake 
to conclude from that that geometry is, even in part, an experi¬ 
mental science. If it were experimental, it would only be ap¬ 
proximate and provisory. And what a rough approximation it 
would be! Geometry would be only the study of the movements 
of solid bodies; but, in reality, it is not concerned with natural 
solids: its object is certain ideal solids, absolutely invariable, 
which are but a greatly simplified and very remote image of them. 
The concept of these ideal bodies is entirely mental, and experi¬ 
ment is but the opportunity which enables us to reach the idea. 
The object of geometry is the study of a particular “group”; but 
the general concept of group pre-exists in our minds, at least 
potentially. It is imposed on us not as a form of our sensitiveness, 
but as a form of our understanding; only, from among all possible 
groups, we must choose one that will be the standard, so to speak, 
to which we shall refer natural phenomena. 

Experiment guides us in this choice, which it does not impose 
on us. It tells us not what is the truest, but what is the most con¬ 
venient geometry. I challenge any one to give me a concrete ex¬ 
periment which can be interpreted in the Euclidean system, and 
which cannot be interpreted in the system of Lobatschewsky. As I 
am well aware that this challenge will never be accepted, I may 
conclude that no experiment will ever be in contradiction with 
Euclid’s postulate; but, on the other hand, no experiment will 
ever be in contradiction with Lobatschewsky’s postulate. 

THE VALUE OF ASTRONOMY 

From “The Value of Science,” by Henri Poincare 

Astronomy has taught us to set at naught appearances. The 
day Copernicus proved that what was thought the most stable 
was in motion, that what was thought moving was fixed, he 
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showed us how deceptive could be the infantile reasonings which 
spring directly from the immediate data of our senses. True, his 
ideas did not easily triumph, but since this triumph there is no 
longer a prejudice so inveterate that we can not shake it off. How 
can we estimate the value of the new weapon thus won? 

The ancients thought everything was made for man, and this 
illusion must be very tenacious, since it must ever be combated. 
Yet it is necessary to divest oneself of it; or else one will be only 
an eternal myope, incapable of seeing the truth. To comprehend 
nature one must be able to get out of self, so to speak, and to con¬ 
template her from many different points of view; otherwise we 
never shall know more than one side. Now, to get out of self 
is what he who refers everything to himself can not do. Who de¬ 
livered us from this illusion? It was those who showed us that the 
solar system itself is only an imperceptible point in the infinite 
spaces of the stellar universe. 

At the same time astronomy taught us not to be afraid of big 
numbers. This was needful, not only for knowing the heavens, 
but to know the earth itself; and was not so easy as it seems to us 
today. Let us try to go back and picture to ourselves what a Greek 
would have thought if told that red light vibrates four hundred 
millions of millions of times per second. Without any doubt, such 
an assertion would have appeared to him pure madness, and he 
never would have lowered himself to test it. Today an hypothesis 
will no longer appear absurd to us because it obliges us to imagine 
objects much larger or smaller than those our senses are capable 
of showing us, and we no longer comprehend those scruples which 
arrested our predecessors and prevented them from discovering 
certain truths simply because they were afraid of them. But why? 
It is because we have seen the heavens enlarging and enlarging 
without cease; because we know that the sun is 150 millions of 
kilometers from the earth and that the distances of the nearest 
stars are hundreds of thousands of times greater yet. Habituated 
to the contemplation of the infinitely great, we have become apt 
to comprehend the infinitely small. Thanks to the education 
it has received, our imagination, like the eagle’s eye that the sun 
does hot dazzle, can look truth in the face. 

THE PRINCIPLE OF COVARIANTS 

From 'The Philosophy of Space and Time,” 
by Hans Reichenbach 

It was Ernst Mach who discovered the argument that can be 
constructed against Newton’s theory of centrifugal force and 
which leads to a relativistic dynamics. Mach deals with the pail 
experiment described by Newton. A pail half full of water is sus¬ 
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pended by a rope and is put in a state of rotation by twisting the 
rope. In the beginning the pail will not drag along the water, but 
will rotate alone. Gradually, however, it will drag along the 
water, and the surface of the water will assume the well-known 
hollow shape, which is due to centrifugal force. When the pail 
is stopped, the water continues to rotate and retains its parabolic 
surface. Newton concludes that the centrifugal force cannot be 
explained by a relative motion, since a relative motion exists be¬ 
tween the paiLand the water at the beginning as well as at the 
end of the process, while the centrifugal forces appear only at the 
end. If the pail rotates while the water is at rest, there is no centri¬ 
fugal force. If, however, the water rotates while the pail is at rest, 
there exists a centrifugal force. 

Mach replies that Newton overlooked the fact that the sur¬ 
rounding masses of the earth and of the fixed stars have to be 
taken into consideration. The water rotates not only relative to 
the pail but also relative to these large masses, which may be con¬ 
sidered as the cause of the centrifugal force. The centrifugal force 
therefore does not indicate a rotation relative to absolute space, 
but only a rotation relative to the masses of the universe. If we 
consider the water with its hollowed surface as being at rest, then 
the earth and the fixed stars rotate around the water. In this 
conception the centrifugal force is a dynamic gravitational effect 
of rotating masses. Such a force of traction originating in the rota¬ 
tion of masses can very well be conceived. A moving electric 
charge-as Einstein argued later-produces forces that do not exist 
when the charge is at rest. 

What is new in Mach’s interpretation is the idea that the in¬ 
ertial force can be interpreted in the relativistic conception as a 
dynamic gravitational effect. Relativity can be extended to dy¬ 
namics if forces are reinterpreted relativistically. The same force 
that affects a body K as the result of the rotation of K according 
to one interpretation, affects it according to the other interpreta¬ 
tion as the result of the rotation of K. We thus arrive at a com¬ 
plete reinterpretation of the concept of force (although Mach was 
not fully aware of it). Forces are not absolute magnitudes, but 
depend on the coordinate system. In physics there are both kinds 
of magnitudes; electric charge and entropy are invariants^ i.e., 
magnitudes independent of the coordinate system; velocity and 
acceleration are covariants, i.e., depend on the coordinate sys¬ 
tem. This result, which represents the most significant aspect of 
Mach’s view, expresses for the first time the basic idea of the 
principle of general covariance. 
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CASTLES IN THE AIR 

From “The Nature of Light and Colour in the Open Air," 
by M. Minnaert 

In a few very rare cases most remarkable mirages have been 
seen by quite reliable observers, who describe them as landscapes 
with towns and towers and parapets, rising above the horizon, 
transforming, crumbling, fairy-like scenes, producing a deep sense 
of happiness and an endless longing— morgana! No wonder 
that these observations, already so beautiful in 
themselves, have been adorned by the fancies 
of poetry and folk-lore. 

Forel observed simpler forms of this phe¬ 
nomenon time and again above the Lake of 
Geneva, and after fifty years of study described 
it in detail. A calm surface of water ten to 
twenty miles across is essential, the eye must be 
2 to 4 1/2 yards above the water, and, this 
being very important, the exact height must be 
found by experiment. In the afternoon on 
bright days when the water was warmer than 
the air, Forel saw four consecutive stages devel¬ 
op gradually along the opposite shore, the one 
succeeding the other, and remaining not 
longer than 10 to 20 minutes in the same place. 

These 4 stages were: (a) the mirage above warm water; reflec¬ 
tion below the object; (b) the abnormal mirage above cold water; 
a very strange phenomenon, in which the object is seen quite 
normally, with its reflection below extremely compressed, (prob¬ 
ably a labile, temporary, transition shape); (c) the castles in the 
air; the distant coast line is distorted over a distance of 10° to 20° 
(in angular measure) and elongated vertically into a row of 
rectangles (the ‘streaked zone’); and (d) the normal curvature of 
the rays above cold water; no reflection is visible, but the object 
itself is strongly compressed in a vertical direction. 

The upper horizon in the stages a and b and the lower hori¬ 
zon in stage d are the boundaries between which the vertical 
shading of the streaked zone is developed (Fig 47). The shifting 
C b d t)f the castles in the air is a 

result of refraction of type 
a being gradually replaced 
by type d. The theory that 
the density of the air, in a 
transition region of this 
kind, is greatest in layers 
of average height, seems quite acceptable. The path of the rays, 
in that case, is that shown in Fig 47, and, as will be seen, every 
point of light L is drawn out vertically into a line AB. 


a 




Fig. 47 . How the fata morgana arises. 
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Fig. 46 . How the 
fata morgana arises 
as a transition be¬ 
tween the refrac¬ 
tion of rays above 
warm and cold 
water. 


STRAIGHT (?) LINES AND CONVEX MIRRORS 

Quoted in “On Mathematics and Mathematicians," 
by Robert Edouard Moritz 

Think of the image of the world in a convex mirror. ... A 
well-made convex mirror of moderate aperture represents the 
objects in front of it as apparently solid and in fixed positions 
behind its surface. But the images of the distant horizon and of 
the sun in the sky lie behind the mirror at a limited distance, 
equal to its focal length. Between these and the surface of the 
mirror are found the images of all the other objects before it, but 
the images are diminished and flattened in proportion to the 
distance of their objects from the mirror. . . . Yet every straight 
line or plane in the outer world is represented by a straight [?] 
line or plane in the image. The image of a man measuring with 
a rule a straight line from the mirror, would contract more and 
more the farther he went, but with his shrunken rule the man 
in the image would count out exactly the same number of centi¬ 
meters as the real man. And, in general, all geometrical measure¬ 
ments of lines and angles made with regularly varying images 
of real instruments would yield exactly the same results as in the 
outer world, all lines of sight in the mirror would be represented 
by straight lines of sight in the mirror. In short, I do not see 
how men in the mirror are to discover that their bodies are not 
rigid solids and their experiences good examples of the correct¬ 
ness of Euclidean axioms. But if they could look upon our world 
as we look into theirs without overstepping the boundary, they 
must declare it to be a picture in a spherical mirror, and would 
speak of us just as we speak of them; and if two inhabitants of 
the different worlds could communicate with one another, 
neither, as far as I can see, would be able to convince the other 
that he had the true, the other the distorted, relation. Indeed I 
cannot see that such a question would have any meaning at all, 
so long as mechanical considerations are not mixed up "with it. 

H. HELMHOLTZ 

A SAD STORY 

From “Hoaxes," by Curtis D. MacDougall 

Of the ubiquitous tendency to persist in believing falsehood 
because to be incredulous would involve the embarrassing and 
psychologically difficult experience of abandoning a preconceived 
idea, or pet theory, there is no better illustration than that of the 
Wurzburg stones by which the students of Johann Bartholomaeus 
Adam Beringer, early eighteenth century professor of natural 
philosophy, enabled him to ruin his own career. 

At the time the most important subject occupying the attention 
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of the scientific world was the nature of fossils, and Dr. Beringer, 
an intensely religious man, had advanced an original theory that 
they were merely “capricious fabrications of God,” hidden in the 
earth for some inscrutable purpose, possibly to test the faith of 
man. So great an obsession did gaining acceptance of this theory 
become with him that his students at the University of Wurzburg 
wearied of listening to its exposition. So, when one of them came 
across the account of a joke which the students of Athanasius 
Kircher, seventeenth century German mathematician and scien¬ 
tist, had played on him, they decided to emulate it. 

On the side of a hill where the good professor took his classes 
in search of geological specimens. Dr. Beringer’s students planted 
absurd clay tablets bearing inscriptions in Hebrew, Babylonian, 
Syriac and Arabic. Becoming bolder after a few preliminary suc¬ 
cesses, they inscribed the signature of God himself on one of the 
“fossils.” 

Beringer was astounded and elated. He saw in the finds proofs 
of his theory and immediately began preparation of a tome in 
Latin. At great expense he had engravings made of the finds and 
prepared an elaborate scholarly description and explanation of 
them. 

The jokers uneasily began to realize they had gone too far and 
confessed to the professor. The result was entirely the opposite 
of that expected; Beringer refused absolutely to believe them. 
Instead, he accused them of attempting to rob him of the honor 
of a great discovery and went ahead with his book. It appeared 
in 1728, entitled Lithographiae Wirceburgensis, and contained 
an ingenious allegorical frontispiece, a title page devoted entirely 
to the author’s previous scholarship, a nine-page dedication to Dr. 
Christopher Francis, prince bishop of Wurzburg, a preface of 
about the same length, fourteen chapters forming the body of 
the book, and twenty-one plates of the figures. 

The objections of his friends and the charge of a hoax, Beringer 
dismissed; and he demonstrated how the finds proved his pre¬ 
viously announced theory as to the nature of fossils and refuted 
the idea that the inscriptions might be vestiges of early “pagan 
occupation of the land,” meaning the Gauls. 

The shout of laughter which greeted the book was too much 
even for Beringer. The remainder of his fortune went to buying 
back all existent copies. He died broken-hearted. 

CRYSTALLOGRAPHY AND A HAPPY MISFORTUNE 

From “The Birth and Development of the Geological Sciences,” 
by Frank Dawson Adams 

Among other accomplishments Rene-Just Hauy (1743-1821) 
became a good botanist and one day when walking through the 
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Royal Gardens in Paris, which he visited frequently in the prose¬ 
cution of his studies in this subject, he saw a large number of 
people crowding into a lecture hall where the aged Daubenton 
was to give one of his charming popular lectures on mineralogy. 
This lecture turned Haliy’s attention from botany to mineralogy. 

The constancy of the complicated forms displayed by the 
various flowers and fruits had always impressed him and he felt 
sure that a similar law of constancy must prevail in the various 
species of the mineral kingdom, in spite of the almost bewildering 
variety of forms which their crystals exhibit. His mind was filled 
with this idea and one day when examining some minerals in 
the collection of one of his friends, by what may be termed a 
happy misfortune, a fine group of prismatic calcite crystals slipped 
from his hand, fell to the floor and one of the crystals was 
broken. On examining this broken prism Haliy noticed that it 
had assumed a new form bounded by faces as smooth and shin¬ 
ing as those of the original prism, and to his great surprise he 
found that this form was identical with that presented by the 
rhombic prisms of Iceland Spar. A new light broke upon the sub¬ 
ject. He returned home, and,, selecting from his collection a num¬ 
ber of calcite crystals, some prisms, some scalenohedrons and 
others of the diverse forms in which this mineral crystallizes, he 
broke them all and found that the resulting cleavage form was 
in every case that of a rhombohedron. “Tout est trouve, ” he ex¬ 
claimed, all the molecules of calcite have one and the same form, 
and it is merely the manner in which they are grouped that gives 
rise to the various external forms which this mineral displays. If 
this be the true principle of crystallization other minerals should 
also show analogous cleavage forms revealing their internal struc¬ 
ture. In the pursuit of knowledge he did not hesitate to break up 
all the crystals in his own collection and all which he could obtain 
from his confiding friends. In all species, at least in those which 
displayed a cleavage, he believed that he could find some nuclear 
form about which its crystals had been built up and from which 
their angles might be predicted before they were actually 
measured. 

AN INTRODUCTION TO THE DANCE 

From “The Behaviour and Social Life of Honeybees,” 
by Ronald Ribbands 

The dancing of bees had often been seen by beekeepers, and 
variously interpreted, but it was generally believed to be a means 
of showing that new honey or pollen had been discovered (Root, 
E., 1908); there were additional observations (Bonnier, 1906) 
which suggested that successful foragers might be able to inform 
their companions of the whereabouts of their booty. Then the 
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work o£ V. Frisch proved that the dances were performed by 
successful foragers, and that they excited their comrades to fly 
out to search for the food which the dancers had been collecting. 
These observations were published in a series of articles (1920-22), 
then in detail (1923), and then summarized (1924). They proved 
that the dancers communicate the presence of food, and the odour 
at its source. Later work (1946-50) showed that they also com¬ 
municate the distance and direction of the source from the hive. 

V. Frisch (1923) watched individually marked bees in an ob¬ 
servation hive, and described two kinds of dance, one performed 
by nectar collectors and the other by pollen gatherers. He de¬ 
scribed the former thus (1924): “After she has given her sweet 
booty to her comrades, she begins a kind of round-dance in which 
she runs round and round in a circle with quick tripping steps, 
then suddenly turns round and revolves in the opposite direction, 
and so on. From 3 to 20 reversals may be made at one place, and 
the dance may take from a couple of seconds to even a whole 
minute. It is often repeated on different parts of the comb. Since 
this round-dance takes place in the midst of a crowd of other 
bees, the circling dancer comes into close contact with her com¬ 
rades; these become greatly excited, and turn their heads towards 
her, trying to keep their antennae touching her abdomen and to 
trip behind her, so that the dancer draws after her a tail of other 
bees which accompany her in all the revolutions of the dance. 
Then the dancer flies alone to the feeding-place, and the new¬ 
comers, as though called up by magic out of a trap-door, gather 
there with her.“ 

Of the second dance, he said, “The pollen-collectors also dance 
if they have found plentiful supplies. However, their dance is 
different. Especially characteristic of it is a waggling movement 
of the dancer by which she formally beats her following com¬ 
rades on their faces and antennae with her pollen loads.“ 

A DISTASTEFUL THEORY 

From *The Genetical Theory of Natural Selection,” 
by Ronald A. Fisher 

An important question raised by theories of mimicry con¬ 
cerns the process by which nauseous flavours, as a means of 
defence, have been evolved. Most other means of defence such 
as stings, or disagreeable secretions and odours, are explicable by 
increasing the chance of life of the individuals in which they 
are best developed, or of the social community to which they 
belong. With distastefulness, however, although it is obviously 
capable of giving protection to the species as a whole, through 
its effect upon the instinctive or acquired responses of predators. 


yet since any individual tasted would seem almost bound to 
perish, it is difficult to perceive how individual increments of 
the distasteful quality, beyond the average level of the species, 
could confer any individual advantage. 

The gregarious habit of certain larvae supplies a possible solu¬ 
tion of the problem, if we are willing to accept the view that 
the distasteful quality of the imago, which warning colours are so 
well adapted to advertise, is itself merely a by-product due to 
the persistence of nauseous substances acquired through the pro¬ 
tection afforded to the larva. For, although with the adult insect 
the effect of increased distastefulness upon the actions of the 
predator will be merely to make that individual predator avoid 
all members of the persecuted species, and so, unless the individ¬ 
ual attacked possibly survives, to confer no advantage upon its 
genotype, with gregarious larvae the effect will certainly be to 
give the increased protection especially to one particular group 
of larvae, probably brothers and sisters of the individual attacked. 
The selective potency of the avoidance of brothers will of course 
be only half as great as if the individual itself were protected; 
against this is to be set the fact that it applies to the whole of a 
possibly nunierous brood. There is thus no doubt of the real 
efficacy of this form of selection, though it may well be doubted 
if all cases of insect distastefulness can be explained by the same 
principle. 

THE EMINENT FITNESS OF SWINE 

From “Elements of Mathematical Biology,” by Alfred J. Lotka 

Clearly, a species may hold its own, in the struggle for exist¬ 
ence, either by the aid of well-developed protective devices result¬ 
ing in a low death rate, and requiring only a correspondingly low 
birth rate; or, a less well protected species may balance a high 
death rate by an equally high birth rate. Which of these two 
methods would be chosen in the natural course of events is a 
question that it might be difficult to answer on any general 
a priori principle, so long as attention remained fixed on a single 
species. Perhaps one would have expected evolution to turn in 
the favor of the more economical method of meeting a low death 
rate with a low birth rate. In point of fact both types of or¬ 
ganism—the economical type (as judged by its own standard) with 
low death rate, and the wasteful with high death rate—exist side 
by side in abundance. This is a good example to illustrate the 
purely relative character of fitness, and to remind us once more 
that we cannot expect any success in attempts to define the direc¬ 
tion of evolution in terms of a single species. It is not the in¬ 
dividual species, the individual components of the system, that 
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evolve, but the system as a whole, comprising all the species and 
their environment. The species of the economical type, with low 
death rate, are largely dependent for their subsistence on the 
presence of species of the opposite type; we must think here of a 
competition, not between individual species, but between groups 
of species, groups consistent, in the simplest case, of two species 
each, a food species or prey, and a feeding or predatory species. 
Of two such groups, that one will, other things equal, have the 
advantage in the struggle, in which the high productivity of the 
food species is accompanied by economy of life on the part of the 
feeding species. From the point of view of the hog, so to speak, 
the high mortality in the pen is a disastrous inefficiency and mal- 
adaptation, a misfortune to be borne, as best it may, with porcine 
philosophy. From the point of view of the consumer, on the other 
hand, this high mortality is, quite on the contrary, a measure of 
the efficiency, the eminent fitness of swine as producers of pork; 
and his only regret is that so much of the feed placed in the 
trough goes merely to carry on “what may be called the personal 
activities of the animals themselves”—to borrow the felicitious 
phrase of an anonymous writer on the editorial page of the New 
York Times. 

THE CARE AND FEEDING OF CRYSTALS 

From “Concerning the Nature of Things,” by Sir William Bragg 

We may ask ourselves why, if the natural arrangement of 
molecules is regular, we do not find all bodies in crystalline form. 
To this we must answer that in the first place a large perfect 
crystal must grow from a single nucleus. It is difficult to say what 
first arrests the relative motion of two or three molecules of the 
cooling liquid, joining them together and making a beginning 
to which other molecules become attached. Perhaps it is a mere 
accident of their meeting; perhaps some minute particle of 
foreign matter is present which serves as a base, or some irregular¬ 
ity on the wall of the containing vessel. If there are very many 
nuclei present in the liquid, very many crystals will grow; and 
since they are not likely to be orientated to each other when they 
meet, they will finally form an indefinite mass of small crystals, 
not a single crystal. They may be so small that to the eye the 
whole appears as a solid mass without any regularity of form. In 
order that a large perfect crystal should be formed, the arrange¬ 
ments must be such that the molecules find few centres on which 
to grow. And they must grow, usually, very slowly and quietly, 
so that each molecule has time to settle itself correctly in its 
proper place. The molecules must have enough movement to per¬ 
mit of this adjustment. These conditions are well shown in the 


methods which the crystallographer employs for the growth of 
crystals. If, for example, he is growing a large crystal of salt from 
a solution of brine, he will suspend a minute, well-formed crystal 
in the brine, and he will keep the temperature of the latter so 
carefully adjusted that the atoms of sodium and chlorine are only 
tempted to give up their freedom when they meet an assemblage 
of atoms already in perfect array—that is to say, when they come 
across the suspended crystal. If the solution is too hot, the sus¬ 
pended crystal will be dissolved in the unsaturated solution; if it 
is too cold, crystals will begin to grow at many points. Some- 
tirnes the liquid is kept in gentle movement so that various parts 
of it are brought to the suspended crystal in due turn. The prin¬ 
cipal conditions are time and quiet, a solution of the salt just 
ready to precipitate its contents, temperature and strength of 
solution being properly adjusted for the purpose, the presence 
of a small perfect crystal and the gentle movement of the solu¬ 
tion past it. We do not, of course, quite understand how these 
or some such conditions come to be realised during the growth 
of a diamond or a ruby; but we find them to be necessary in the 
laboratory when we attempt to grow crystals ourselves. 

When the conditions are fulfilled in part only, we may get a 
mass of minute crystals in disarray; we may even find a totally 
irregular structure—an amorphous substance, to employ the usual 
phrase. This alone would account for the seeming rarity of 
crystals, and we have also to bear in mind that many bodies are 
highly composite in character, consisting of many substances 
each of which has its own natural form. 

THE NOBLE LUXURY 

From “Science Theory and Man,” by Erwin C. Schrodinger 

Play, art and science are the spheres of human activity where 
action and aim are not as a rule determined by the aims imposed 
by the necessities of life; and even in the exceptional instances 
where this is the case, the creative artist or the investigating 
scientist soon forget this fact—as indeed they must forget it if 
their work is to prosper. Generally, however, the aims are chosen 
freely by the artist or student himself, and are superffuous; it 
would cause no immediate harm if these aims were not pursued. 
What is operating here is a surplus force remaining at our dis¬ 
posal beyond the bare struggle for existence: art and science are 
thus luxuries like sport and play, a view more acceptable to the 
beliefs of former centuries than to the present age. It was a 
privilege of princes and flourishing republics to draw artists and 
scientists within their sphere, and to give them a living in ex¬ 
change for an activity which yielded nothing save entertainment. 
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interest and repute for the prince or the city. In every age such 
procedure has been regarded as a manifestation of internal 
strength and health, and the rulers and peoples have been envied 
who could afford to indulge in this noble luxury, this source 
of pure and lofty pleasure. 

GEOMETRY AT PLAY 

From “The Works of Archimedes,” edited by T. L. Heath 

After his return to Syracuse Archimedes lived a life entirely 
devoted to mathematical research. Incidentally he made himself 
famous by a variety of ingenious mechanical inventions. These 
things were however, merely the “diversions of geometry at play,“ 
and he attached no importance to them. 

Some of his mechanical inventions were used with great effect 
against the Romans during the siege of Syracuse. Thus he con¬ 
trived catapults so ingeniously constructed as to be equally 
serviceable at long or short ranges, machines for discharging 
showers of missiles through holes made in the walls, and others 
consisting of long moveable poles projecting beyond the walls 
which either dropped heavy weights upon the enemy’s ships, or 
grappled the prows by means of an iron hand or a beak like that 
of a crane, then lifted them into the air and let them fall again. 
Marcellus is said to have derided his own engineers and artificers 
with the words, “Shall we not make an end of fighting against 
this geometrical Briareus who, sitting at ease by the sea, plays 
pitch and toss with our ships to our confusion, and by the multi¬ 
tude of missiles that he hurls at us outdoes the hundred-handed 
giants of mythology?”; but the exhortation had no effect, the 
Romans being in such abject terror that “if they did but see a 
piece of rope projecting above the wall, they would cry ‘there it 
is again,’ declaring that Archimedes was setting some engine in 
motion against them, and would turn their backs and run away, 
insomuch that Marcellus desisted from all conflicts and assaults, 
putting all his hopes in a long siege.” 

MATHEMATICIANS ARE NOT ALWAYS RIGHT 

From “A Philosophical Essay on Probabilities,” 
by Pierre Simon, Marquis de Laplace 

While induction often leads to the discovery of the general 
principles of the sciences, it does not always suffice to establish 
them absolutely. It is always necessary to confirm them by demon¬ 
strations or by decisive experiences; for the history of the sciences 
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shows us that induction has sometimes led to inexact results. I 
shall cite, for example, a theorem of Fermat in regard to prime 
numbers. This great geometrician, who had meditated profoundly 
upon this theorem, sought a formula which, containing only 
prime numbers, gave directly a prime number greater than any 
other number assignable. Induction led him to think that two, 
raised to a power which was itself a power of two, formed with 
unity a prime number. Thus, two raised to the square plus one, 
forms the prime number five; two raised to the second power of 
two, or sixteen, forms with one the prime number seventeen. He 
found that this was still true for the eighth and the sixteenth 
power of two augmented by unity; and this induction, based upon 
several arithmetical considerations, caused him to regard this re- 
sult as general. However, he avowed that he had not demonstrated 
it. Indeed, Euler recognized that this does not hold for the 
thirty*^ second power of two, which, augmented by unity, eives 
4,294,967,297, a number divisible by 641. 

SCIENCE AND VAIN SPECULATION 

From “The Principles of Science,” by W. Stanley Jevons 

It would be an error to suppose that the great discoverer 
seizes at once upon the truth, or has any unerring method of 
divining it. In all probability the errors of the great mind exceed 
in number those of the less vigorous one. Fertility of imagination 
and abundance of guesses at truth are among the first requisites 
of discovery; but the erroneous guesses must be many times as 
numerous as those which prove to be well founded. The weakest 
analogies, the most whimsical notions, the most apparently ab¬ 
surd theories, may pass through the teeming brain, and no record 
remain of more than the hundredth part. There is nothing really 
absurd except that which proves contrary to logic and expe¬ 
rience. The truest theories involve suppositions which are incon¬ 
ceivable, and no limit can really be placed to the freedom of 
hypothesis. 

Kepler is an extraordinary instance to this effect. No minor 
laws of nature are more firmly established than those which he 
detected concerning the orbits and motions of planetary masses, 
and on these empirical laws the theory of gravitation was 
founded. Did we not learn from his own writings the multitude 
of errors into which he fell, we might have imagined that he had 
some special faculty of seizing on the truth. But, as is well known, 
he was full of chimerical notions; his favorite and long-studied 
theory was founded on a fanciful analogy between the planetary 
orbits and the regular solids. His celebrated laws were the out¬ 
come of a lifetime of speculation, for the most part vain and 
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groundless. We know this because he had a curious pleasure in 
dwelling upon erroneous and futile trains of reasoning, which 
most persons consign to oblivion. But Kepler’s name was destined 
to be immortal, on account of the patience with which he sub¬ 
mitted his hypothesis to comparison with observation, the can¬ 
dour with which he acknowledged failure after failure, and the 
perseverance and ingenuity with which he renewed his attack 
upon the riddles of nature. 

WELL . . . NOBODY^S PERFECT 

Quoted in "On Mathematics and Mathematicians," 
by Robert Edouard Moritz 

On one occasion, when he [Newton] was giving a dinner to 
some friends at the university, he left the table to get them a 
bottle of wine; but, on his way to the cellar, he fell into reflection, 
forgot his errand and his company, went to his chamber, put on 
his surplice, and proceeded to the chapel. Sometimes he would 
go into the street half dressed, and on discovering his condition, 
run back in great haste, much abashed. Often, while strolling in 
his garden, he would suddenly stop, and then run rapidly to his 
room, and begin to write, standing, on the first piece of paper 
that presented itself. Intending to dine in the public hall, he 
would go out in a brown study, take the wrong turn, walk a 
while, and then return to his room, having totally forgotten the 
dinner. Once having dismounted from his horse to lead him up 
a hill, the horse slipped his head out of the bridle; but Newton 
oblivious, never discovered it till, on reaching a tollgate at the 
top of the hill, he turned to remount and perceived that the 
bridle which he held in his hand had no horse attached to it. 
His secretary records that his forgetfulness of his dinner was an 
excellent thing for his old housekeeper, who "sometimes found 
both dinner and supper scarcely tasted of, which the old woman 
has very pleasantly and mumpingly gone away with.” On getting 
out of bed in the morning, he has been discovered to sit on his 
bedside for hours without dressing himself, utterly absorbed in 
thought. JAMES PARTON 

OF COURSE, WE DONT TALK ABOUT GALOIS 

Quoted in "On Mathematics and Mathematicians," 
by Robert Edouard Moritz 

This [the fact that the pursuit of mathematics brings into 
harmonious action all the faculties of the human mind] accounts 
for the extraordinary longevity of all the greatest masters of the 
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Analytic art, the Dii Majores of the mathematical Pantheon. 
Leibnitz lived to the age of 70; Euler 76; Lagrange to 77; Laplace 
to 78; Gauss to 78; Plato, the supposed inventor of the conic 
sections, who made mathematics his study and delight, who called 
them the handles or aids to philosophy, the medicine of the soul, 
and is said never to have let a day go by without inventing some 
new theorems, lived to 82; Newton, the crown and glory of his 
race, to 85; Archimedes, the nearest akin, probably, to Newton in 
genius. Was 75, and might have lived on to be 100, for aught we 
can guess to the contrary, when he was slain by the impatient and 
ill-mannered sergeant, sent to bring him before the Roman gen¬ 
eral, in the full vigour of his faculties, and in the very act of 
working out a problem; Pythagoras, in whose school, I believe, 
the word mathematician (used, however, in a somewhat wider 
than its present sense) originated, the second founder of geometry, 
the inventor of the matchless theorem which goes by his name, 
the precognizer of the undoubtedly mis-called Copernican theory, 
the discoverer of the regular solids and the musical canon who 
stands at the very apex of this pyramid of fame, (if we may credit 
the tradition) after spending 22 years studying in Egypt, and 12 
in Babylon, opened school when 56 or 57 years old in Magna 
Graecia, married a young wife when past 60, and died, carrying 
on his work with energy unspent to the last, at the age of 99. The 
mathematician lives long and lives young; the wings of his soul 
do not early drop off, nor do its pores become clogged with the 
earthy particles blown from the dusty highwavs of vulgar life. 

J. J. SYLVESTER 

NEWTON vs GAUSS 

Quoted in "On Mathematics and Mathematicians," 
by Robert Edouard Moritz 

Two ptreme views have always been held as to the use of 
mathematics. To some, mathematics is only measuring and cal¬ 
culating instruments, and their interest ceases as soon as dis¬ 
cussions arise which cannot benefit those who use the instruments 
for the purposes of application in mechanics, astronomy, physics, 
statistics, and other sciences. At the other extreme we have those 
who are animated exclusively by the love of pure science. To 
them pure mathematics, with the theory of numbers at the head, 
is the only real and genuine science, and the applications have 
only an interest in so far as they contain or suggest problems in 
pure mathematics. 

Of the two greatest mathematicians of modern times, Newton 
and Gauss, the former can be considered as a representative of 
the first, the latter of the second class: neither of them was 
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exclusively so, and Newton’s inventions in the science of pure 
mathematics were probably equal to Gauss’s work in applied 
mathematics. Newton’s reluctance to publish the method of 
fluxions invented and used by him may perhaps be attributed to 
the fact that he was not satisfied with the logical foundations of 
the Calculus; and Gauss is known to have abandoned his electro¬ 
dynamic speculations, as he could not find a satisfying physical 
basis. . . . 

Newton’s greatest work, the “Principia,” laid the foundation 
of mathematical physics; Gauss’s greatest work, the “Disquisi- 
tiones Arithmeticae,” that of higher arithmetic as distinguished 
from algebra. Both works, written in the synthetic style of the 
ancients, are difficult, if not deterrent, in their form, neither of 
them leading the reader by easy steps to the results. It took 
twenty or more years before either of these works received due 
recognition; neither found favour at once before that great 
tribunal of mathematical thought, the Paris Academy of 
Sciences. . . . 

The country of Newton is still pre-eminent for its culture of 
mathematical physics, that of Gauss for the most abstract work 
in mathematics. J. T. MERZ 

A FEW QUOTES AND OBSERVATIONS 

Quoted in “On Mathematics and Mathematicians,” 
by Robert Edouard Moritz 

In questions of science the authority of a thousand is not worth 
the humble reasoning of a single individual. 

GALILEO 


I don’t know what I may seem to the world, but, as to myself, 
I seem to have been only as a boy playing in the seashore, and 
diverting myself in now and then finding a smoother pebble or 
a prettier shell than ordinary, whilst the great ocean of truth lay 
all undiscovered before me. 

NEWTON 


Mathematics is the queen of the sciences and arithmetic the 
queen of mathematics. She often condescends to render service to 
astronomy and other natural sciences, but in all relations she 
is entitled to the first rank. 


GAUSS 
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Taking mathematics from the beginning of the world to the 
time when Newton lived, what he had done was much the better 
half. 

LEIBNITZ 


Before the introduction of the Arabic notation, multiplica¬ 
tion was difficult, and the division even of integers called into 
play the highest mathematical faculties. Probably nothing in the 
modern world could have more astonished a Greek mathematician 
than to learn that, under the influence of compulsory education, 
the whole population of Western Europe, from the highest to 
the lowest, could perform the operation of division for the largest 
numbers. This fact would have seemed to him a sheer impossi¬ 
bility. . . . Our modern power of easy reckoning with decimal 
fractions is the most miraculous result of a perfect notation.— 

A. N. WHITEHEAD 


Once when lecturing to a class he [Lord Kelvin] used the 
word “mathematician,” and then interrupting himself asked his 
class: “Do you know what a mathematician is?” Stepping to the 
blackboard he wrote upon it:— 



Then putting his finger on what he had written, he turned 
to his class and said: “A mathematician is one to whom that is as 
obvious as that twice two makes four is to you.” 

S. P. THOMPSON 


Nature and Nature’s laws lay hid in night: 

God said, “Let Newton be!” and all was light. 

A. POPE 
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"A stupendous collection ... and shrewd analysis," NEW YORKER. New, revised edition. 
54 photographs. 320pp. 53/8 x 8. T465 Paperbound $1.75 

PRINCIPLES OF PHYSICAL OPTICS, Ernst Mach. Classical examination of propagation of light, 
color, polarization, etc. Historical, philosophical treatment unequalled for breadth and 
readability. Contents: Rectilinear propagation, reflection, refraction, dioptrics, composition 
of light, periodicity, theory of interference, polarization, mathematical representation of 
properties, etc. 279 illustrations. 10 portraits. 324pp. 53/8 x 8. S178 Paperbound $1.75 

THE NATURE OF LIGHT AND COLOUR IN THE OPEN AIR, M. Minnaert. What causes mirages? 
haloes? "multiple" suns and moons? Professor Minnaert explains these and hundreds of 
other fascinating natural optical phenomena in simple terms, tells how to observe them, 
suggests hundreds of experiments. 200 illus; 42 photos, xvi -f 362pp. 

T196 Paperbound $2.00 

ON MATHEMATICS AND MATHEMATICIANS, R. E. Moritz. The first collection of quotations by 
and about mathematicians in English. 1140 anecdotes, aphorisms, definitions, speculations, 
etc. give both mathematicians and layman stimulating new insights into what mathematics 
Is, and Into the personalities of the great mathematicians from Archimedes to Euler, Gauss, 
Klein, Weierstrass. Invaluable to teachers, writers. Extensive cross index. 410pp. 5% x 8. 

T489 Paperbound $1.95 

OPTICKS, Sir Isaac Newton. In its discussion of light, reflection, color, refraction, theories 
of wave and corpuscular theories of light, this work is packed with scores of insights and 
discoveries. In its precise and practical discussions of construction of optical apparatus, 
contemporary understanding of phenomena, it is truly fascinating to modern scientists. 
Foreword by Albert Einstein. Preface by I. B. Cohen, Harvard. 7 pages of portraits, facsimile 
pages, letters, etc. cxvi + 414pp. 53/8 x 8. S205 Paperbound $2.25 
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THE BIOLOGY OF THE AMPHIBIA, G. K. Noble, Late Curator of Hpmptninau m 

most used text on amphibia, most comp^rehensive dear^ lletaiTe'if' 19 
chapters 85 page supplement: development; heredity; life history; speciatiin- adaotatiom 
respiratory, circulatory, digestive, muscular, ne vous systems- iSstS 
elessification, environment relationships eTc' "Nothin^ 
cornparable to it C. H. Pope, curator of Amphibia, Chicago Mus. of Nat Hist ’l 047 itp”m 

bibliography. 174 Illustrations. 600 pp. 5 % X 8 . ’ S206 Paperboind% 2 .M 

THE ORIGIN OF LIFE, A. I. Oparin. The first modern statement that life evolved from comniPY 
presented according to modern biochemicll knowledge of 
Kf Tho^nHa-L '^o'®cules, etc. Begins with historical introduction to the problem 

of the origin of life. Bibliography, xxv -F 270pp. 53/8 x 8. S213 Paperbound $1,75 

hypothesis, _^Henri Poincarg. Creative psychology in science. How such con- 
cepts as number, magnitude, space, force, classical mechanics develooed, how modern 
i"’ thought ^HypothesIs in physics, theories of modern physics 
mtroduction by Sir James Larmor. "Few mathematicians have had the breadth of vision 
of Poincare’ and none is his superior In the gift of clear exposition," E. T. Bell 272po 
^ ^ S221 Paperbound $1:35 

'^^THOD, Henri Poincare. Procedure of scientific discovery, methodology ex- 
rtn\ ‘dea-germination—processes by which discoveries come into being. Most siknift 
aspects of development, application of ideas. Chapters cover selection 
roosoning, mathematics and logic; Whitehead, Russell 
Cantor, the new mechanics, etc. 288pp. 53/8 x 8. S222 Paperbound $1 35 

Poincare. Many of most mature ideas of "last scientific 
^^^^mning, advanced workers. Nature of scientific truth, whether 
in universe or imposed by man, logical thought vs. intuition (relating to 
KLr 7 ’?^rnnrpntspace (relativity, psychological time, simultaneity), 
I nrfn+T o Within disciplines of Maxwell, Carnot, Mayer, Newton, 

Lorentz, etc. iii -f 147pp. 53/8 x 8. S469 Paperbound $1^35 

SPACE AND TIME, H. Reichenbach. An important landmark In- develop- 
empiricist conception of geometry, covering foundations of geometry, time theory 
rincluding: relations between theory and observations’ 
coordinate definitions; re ations between topological and metrical properties of space* 

o.f ''isual intuition Of non-Euclidean structures, many more tSpics 

important to modern science and philosophy. Majority of ideas require only knowledge of 
intermediate math. "Still tl^ best book in the field,” Rudolph Carnap. Introduction by 
R. Carnap. 49 figures, xviii -f 296pp. 53/8 x 8. S443 PaperbouS $2,00 

®^^^VI0UR AND SOC^IAL LIFE OF HONEYBEES, Ronald Ribbands. The most comprehensive, 
lucid and aut^horitative book on bee habits, communication, duties, cell life, motivations, 

etc. A MUST fpr every scientist experimenter, and educator, and a happy and valuable 
selection for all interested in the honeybee,” AMERICAN BEE JOURNAL. 690 item bibliography 
127 illus; 11 photographic plates. 352pp. T1137 Paperbound^ $2.00 

^ MATTER, Bertrand Russell. How do our senses accord with the new 

physics. This volume covers such topics as logical analysis of physics, prerelativity 
causality, scientific Inference, physics and perception, special and general rela- 
tivity, Weyl s theory, tensors, invariants and their physical Interpretation, periodicity and 
qualitative series. "The most thorough treatment of the subject that has yet been pub¬ 
lished," The Nation. Introduction by L. E. Denonn. 422pp. 53/8 x 8. T231 Paperbound $1.95 

THE STUDY OF THE HISTORY OF MATHEMATICS, THE STUDY OF THE HISTORY OF SCIENCE, 

G. Sarton. Two books bound as one. Both volumes are standard introductions to their fields 
science historian. They discuss problems of historical research, teaching, 
n* i?’ interest to the historically oriented writer, teacher, or student. 

Both have extensive bibliographies. 10 illustrations. 188pp. 53/8 x 8. T240 Paperbound $1.25 

THEORY AND MAN, Erwin Schrbdinger. Complete, unabridged reprinting of "Science 
and the Human Temperament’’ plus an additional essay "What is an Elementary Partiile?’’ 
Nobel Laureate Schrodinger discusses many aspects of modern physics from novel points 
of view which provide unusual insights for both laymen and physicists. 192 pp 53/8 x 8 

T428 Paperbound $1.$5 

A SHORT HI^STORY OF ANATOMY AND PHYSIOLOGY FROM THE GREEKS TO HARVEY, C. Singer. 

A great medical historian s fascinating intermediate account of the slow advance of anatom¬ 
ical and physiological knowledge from pre-scientific times to Vesalius, Harvey. 139 unusu¬ 
ally interesting illustrations. 221pp. 53/8 x 8. T389 Paperbound $1.75 

A***' comprehensive non-technical history of math 
in English. In two volumes. Vol. I: A chronological examination of the growth of mathe- 
mattes from primitive concepts up to 1900. Vol. II: The development of ideas In specific fields 
thnnfrJri? “•<^1*1“®-. Jlie (ives and works of over a thousand mathema- 
ticians are specific historical problems and their solutions are 

clearly explained. Total of 510 illustrations, 1355pp. 5% x 8. Set boxed in attractive con- 
*3‘ner. T429, T430 Paperbound, the set $5.00 
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BRIDGES AND THEIR BUILDERS, D. B. Steinman & S. R. Watson. Information about ancient, 
medieval, modern bridges; how they were built; who built them; the structural principles 
employed; the materials they are built of; etc. Written by one of the world’s leading 
authorities on bridge design and construction. New, revised, expanded edition. 23 photos; 
26 line drawings, xvii + 401pp. 5% x 8. T431 Paperbound $2.00 

A CONCISE HISTORY OF MATHEMATICS, D. Struik. This lucid, easily followed history of 
mathematics from the Ancient Near East to modern times requires no mathematical back¬ 
ground itself, yet introduces both mathematicians and laymen to basic concepts and 
discoveries and the men who made them. Contains a collection of 31 portraits of eminent 
mathematicians. Bibliography, xix + 299pp. 5% x 8. T255 Paperbound $1.75 



The Dover Books Explaining Science Series 

The passages in this Science Sampler were selected from the Dover Books 
Explaining Science Series. There are now approximately 75 books in this 
series. About 10 new titles are added each year. 

The books in this series are selected according to two standards. First, 
they must be scientifically impeccable, so that they can be used with 
complete trust even by an expert who wants to brush up or gain new 
insights. Secondly, they must be so well written, so clear in exposition, so 
full in background, so understanding of reader-problems, that they can be 
followed (and enjoyed) by an intelligent reader—even if he has no background 
whatever in the science concerned. 

Such books are uncommon. They cannot be written to order, for the 
gift of clear exposition is not usually coupled with the gift of deep scientific 
insight. But they do exist, and Dover is proud of its reputation for keeping 
them available at modest prices. 

“The publisher is to be thanked for making such books available at 
moderate cost to students, scholars, and libraries,” SCIENTIFIC AMERICAN 

Highest Production Standards 

All Dover books are produced in accordance with the highest production 
standards. Dover books are printed on high quality paper that does not 
become friable or brown with age. Paperbound books are permanently sewn 
in signatures; pages do not fall out, as is the case with gummed bindings. 
Clothbound editions are specially designed for heavy wear, with sturdy library 
cloth and ink-stamped titles that do not tarnish. 
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Please send me the following books in the quantities indicated: 
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I am enclosing $ in full payment. Payment in full must 

accompany all orders, except those from libraries or other institutions, who 
may be billed. Please add 10^ per book for handling and postal charges on 
orders less than |5.00. On orders of |5.00 or more, Dover pays postage. 
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I Address. 


GUARANTEE: All Dover Books are unconditionally guaranteed. If you 
are dissatisfied with Dover books for any reason whatsoever, you may return 
them within 10 days for full and immediate refund. 


n CHECK HERE IF YOU WISH TO RECEIVE MAILINGS concerning 
other Dover books. Regular mailings are sent out on both new books and 
books in stock in the following categories (indicate only one category): 


□ Advanced Mathematics; □ Art; □ Biological Sciences; □ Chemistry; 

□ Crafts and Design; □ Earth Sciences; □ Languages and Literature; 
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Science and Books Explaining Science; Q Puzzles and Entertainments. 

FREE COPIES of this booklet, “A Dover Science Sampler,” are available to, 
teachers, educational institutions, and other public institutions or libraries 
on request. 

No other books need be ordered, and your request for copies does not place 
you under obligation in any other way. However, Dover Publications reserves 
the right to limit or withdraw this offer without further notice. 

□ Please check here if you would like to receive free copies of this booklet. 
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BOOKS EXPLAINING SCIENCE AND MATHEMATICS 


General 


WHAT IS SCIENCE?, Norman Campbell. This excellent introduction explains scientific method, 
role of mathematics, types of scientific laws. Contents: 2 aspects of ^ 

nature, laws of science, discovery of laws, explanation of laws, 

laws, applications of science. 192pp. S^/s x 8 . S43 Paperbound $i.zo 

THE COMMON SENSE OF THE EXACT SCIENCES, W. K. Clifford. Introduction by James Newman, 
edited by Karl Pearson. For 70 years this has been a guide to classical scientijc and 
mathematical thought. Explains with unusual clarity basic concepts, such ^ 

meaning of symbols, characteristics of surface boundaries, properties of plane Jguj-es, 
vectors? Cartesian method of determining position, etc. Long preface by Bertrand Russell. 
Bibliography of Clifford. Corrected, 130 diagrams redrawn. 249pp. 

SCIENCE THEORY AND MAN, Erwin Schrbdlnger. This is a complete and u/iabridged reissue 
of SCIENCE AND THE HUMAN TEMPERAMENT plus an additional essay: What is an Elementary 
Particle?” Nobel laureate Schrodinger discubses such topics as nature of scientific method, 
the nature of science, chance and determinism, science and society, conceptual models for 
Dhvsical entities, elementary particles and wave mechanics. Presentation is popular and may 
be followed by most people with little or no scientific training. “Fine practical preparation 
for a time when laws of nature, human institutions ... are undergoing a critical examina¬ 
tion without parallel,” Waldemar Kaempffert, N. Y. TIMES. 192pp. 53/8^x^ 8 . ^^ 35 

FADS AND FALLACIES IN THE NAME OF SCIENCE, Martin Gardner. Examines various cults. 
Quack systems, frauds, delusions which at various times have masqueraded as science. 

Accounts of hollow-earth fanatics like Symmes; Velikovsky and wandering planets; Hoer- 

bieer- Bellamy and the theory of multiple moons; Charles Fort; dowsing, pseudoscientific 

methods for finding water, ores, oil. Sections on naturopathy, iridiagnosis zone therapy, 
food fads, etc. Analytical accounts of Wilhelm Reich and orgone sex energy; L. Ron Hubbard 
and Dianetics; A. Korzybski and General Semantics; many others Brought up to date to 
include Bridey Murphy, others. Not just a collection of anecdotes but a fair, reasoned 
Appraisal of Lcentric-theory. Formerly titled IN THE NAME OF SCIENCE. Pre^^ 

X + 384pp. 53/8 X 8. '594 papernouna 

A DOVER SCIENCE SAMPLER, edited by George Barkin. 64-page book, sturdily bound, contain¬ 
ing excerots from over 20 Dover books, explaining science. Edwin Hubble, George Sarton, 
Ernst Mach A. d’Abro, Galileo, Newton, others, discussing island universes, scientific truth, 
biological phenomena, stability in bridges, etc. Copies limited; no more than 1 to a custo^^^ 

POPULAR SCIENTIFIC LECTURES, Hermann von Helmholtz. Helmholtz was a superb expositor 
arwell as a scientist of genius in many areas. The seven essays in. this volume are models 
of clarity and even today they rank among the best general descriptions of their subjects 
ever written “The Physiological Causes of Harmony in Music” was the first significant physio- 
foeicaTexXnation of musical consonance and dissonance. Two essays, “On the Interaction 
of Natural Forces” and “On the Conservation of Force,” were of great importance in the 
history of science, for they firmly established the principle of the conservation of energy. 
OtherVctures include “On^the Relation of Optics to Painting, On Recent Progress in the 
Theory of Vision,” “On Goethe’s Scientific Researches,” and “On the Origin ^nd Significance 
of GeLetrical Axioms.” Selected and edited with an introduction by 
xii + 286pp. 53/8 X 81/2. Paperbound 


Physics 


THE RESTLESS UNIVERSE, Max Born. New enlarged versiori of this remarkably readabl^e 
account by a Nobel laureate. Moving from sub-atomic particles to universe the author 
explains in very simple terms the latesi theories of wave mechanics. Partial ^ 

and its relatives, electrons & ions, waves & particles, 9 ' 

nuclear physics. Nearly 1000 illustrations, including 7 animated paSoLd^ $lod 
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PHYSICS, THE PIONEER SCIENCE, L W. Taylor. First thorough text to place all Important 
physical phenomena in cultural-historical framework; remains best work of its kind. Exposi¬ 
tion of physical laws, theories developed chronologically, with great historical, illustrative 
experiments diagrammed, described, worked out mathematically. Excellent physics text 
for self-study as well as class work. Vol. 1: Heat, Sound; motion, acceleration, gravitation, 
conservation of energy, heat engines, rotation, heat, mechanical energy, etc. 211 illus. 
407pp. 53/8 X 8. Vol. 2: Light, Electricity: images, lenses, prisms, magnetism. Ohm’s law, 
dynamos, telegraph, quantum theory, decline of mechanical view of nature, etc. Bibliography. 
13 table appendix. Index. 551 illus. 2 color plates. 508pp. 53/3 x 8. 

Vol. 1 S565 Paperbound $2.25 

Vol. 2 S566 Paperbound $2.25 
The set $4.50 

CONCERNING THE NATURE OF THINGS, Sir William Bragg. Christmas lectures delivered at 
the Royal Society by Nobel laureate. Why a spinning ball travels in a curved track; how 
uranium Is transmuted to lead, etc. Partial contents: atoms, gases, liquids, crystals, metals, 
etc. No scientific background needed; wonderful for intelligent child. 32pp. of photos, 57 
figures, xii + 232pp. 53/8 x 8. T31 Paperbound .$1.50 

PRINCIPLES OF MECHANICS SIMPLY EXPLAINED, Morton Mott-Smith. Excellent, highly readable 
introduction to the theories and discoveries of classical physics. Ideal for the layman who 
desires a foundation which will enable him to understand and appreciate contemporary devel¬ 
opments in the physical sciences. Discusses; Density, The Law of Gravitation, Mass and 
Weight, Action and Reaction, Kinetic and Potential Energy, The Law of Inertia, Effects of 
Acceleration, The Independence of Motions, Galileo and the New Science of Dynamics, 
Newton and the New Cosmos, The Conservation of Momentum, and other topics. Revised 
edition of “This Mechanical World.” Illustrated by E. Kosa, Jr. Bibliography and Chronology. 
Index, xlv + 171pp. 53/3 x 8 V 2 . T1067 Paperbound $1.35 

THE CONCEPT OF ENERGY SIMPLY EXPLAINED, Morton Mott-Smith. Elementary, non-technical 
exposition which traces the story of man's conquest of energy, with particular emphasis on 
the developments during the nineteenth century and the first three decades of our own 
century. Discusses man’s earlier efforts to harness energy, more recent experiments and 
discoveries relating to the steam engine, the engine indicator, the motive power of heat, the 
principle of excluded perpetual motion, the bases of the conservation of energy, the concept 
of entropy, the Internal combustion engine, mechanical refrigeration, and many other related 
topics. Also much biographical material. Index. Bibliography. 33 illustrations, ix + 215pp. 
53/8 X 8 V 2 . T1071 Paperbound $1.25 

HEAT AND ITS WORKINGS, Morton Mott-Smith. One of the best elementary introductions to the 
theory and attributes of heat, covering such matters as the laws governing the effect of heat 
on solids, liquids and gases, the methods by which heat is measured, the conversion of a 
substance from one form to another through heating and cooling, evaporation, the effects of 
pressure on boiling and freezing points, and the three ways in which heat is transmitted 
(conduction, convection, radiation). Also brief notes on major experiments and discoveries. 
Concise, but complete, it presents ail the essential facts about the subject in readable style. 
Will give the layman and beginning student a first-rate background in this major topic in 
physics. Index. Bibliography. 50 illustrations, x -f 165pp. 53/8 x 81 / 2 . T978 Paperbound $1.15 

THE EVOLUTION OF SCIENTIFIC THOUGHT FROM NEWTON TO EINSTEIN, A. d’Abro. Einstein’s 
special and general theories of relativity, with their historical Implications, are analyzed in 
non-technical terms. Excellent accounts of the contributions of Newton, Riemann, Weyl, 

Planck, Eddington, Maxwell, Lorentz and others are treated in terms of space and time, 

equations of electromagnetics, finiteness of the universe, methodology of science. 21 dia¬ 
grams. 482pp. 53/8 X 8. T2 Paperound $2.25 

THE RISE OF THE NEW PHYSICS, A. d’Abro. A half-million word exposition, formerly titled 
THE DECLINE OF MECHANISM, for readers not versed in higher mathematics. The only thor¬ 
ough explanation, in everyday language, of the central core of modern mathematical physical 
theory, treating both classical and modern theoretical physics, and presenting in terms 
almost anyone can understand the equivalent of 5 years of study of mathematical physics. 
Scientifically Impeccable coverage of mathematical-physical thought from the Newtonian 
system up through the electronic theories of Dirac and Heisenberg and Fermi’s statistics. 
Combines both history and exposition; provides a broad yet unified and detailed view, with 
constant comparison of classical and modern views on phenomena and theories. “A must for 
anyone doing serious study in the physical sciences,” JOURNAL OF THE FRANKLIN INSTITUTE. 
“Extraordinary faculty ... to explain ideas and theories of theoretical physics in the lan¬ 
guage of daily life,” ISIS. First part of set covers philosophy of science, drawing upon the 
practice of Newton, Maxwell, Poincar6, Einstein, others, discussing modes of thought, experi¬ 
ment, interpretations of causality, etc. In the second part, 100 pages explain grammar and 
vocabulary of mathematics, with discussions of functions, groups, series, Fourier series, etc. 
The remainder is devoted to concrete, detailed coverage of both classical and quantum 
physics, explaining such topics as analytic mechanics, Hamilton’s principle, wave theory of 
light, electromagnetic waves, groups of transformations, thermodynamics, phase rule. Brownian 
movement, kinetics, special relativity, Planck’s original quantum theory, Bohr’s atom, 
Zeeman effect, Broglie's wave mechanics, Heisenberg’s uncertainty. Eigen-values, matrices, 
scores of other important topics. Discoveries and theories are covered for such men as Alem¬ 
bert, Born, Cantor, Debye, Euler, Foucault, Galois, Gauss, Hadamard, Kelvin, Kepler, Laplace, 
Maxwell, Pauli, Rayleigh, Volterra, Weyl, Young, more than 180 others. Indexed. 97 illustra¬ 
tions. ix + 982pp. 53/8 x 8. T3 Volume 1, Paperbound $2.25 

T4 Volume 2, Paperbound $2.25 
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TEACH YOURSELF MECHANICS, P. Abbott. The lever, centre of gravity, parallelogram of force, 
friction, acceleration, Newton's laws of motion, machines, specific gravity, gas, liquid 
pressure, much more. 280 problems, solutions. Tables. 163 illus. 271pp. 67/b x 4V4. 

Clothbound $2.00 


MATTER & MOTION, James Clerk Maxwell, This excellent exposition begins with simple par¬ 
ticles and proceeds gradually to physical systems beyond complete analysis: motion, force, 
properties of centre of mass of material system, work, energy, gravitation, etc. Written with 
all Maxwell’s original insights and clarity. Notes by E. Larmor. 17 diagrams. 178pp. x 8 . 

S188 Paperbound $1.50 


SOAP BUBBLES, THEIR COLOURS AND THE FORCES WHICH MOULD THEM, C. V. Boys. Only com¬ 
plete edition, half again as much material as any other. Includes Boys’ hints on performing 
his experiments, sources of supply. Dozens of lucid experiments show complexities of 
liquid films, surface tension, etc. Best treatment ever written. Introduction. 83 illustrations. 
Color plate. 202pp. 53/8 x 8 . T542 Paperbound 950 

SPINNING TOPS AND GYROSCOPIC MOTION, John Perry. Well-known classic of science still 
unsurpassed for lucid, accurate, delightful exposition. How quasi-rigidity is induced in flexible 
and fluid bodies by rapid motions; why gyrostat falls, top rises; nature and effect on climatic 
conditions of earth’s precessional movement; effect of internal fluidity on rotating bodies, 
etc. Appendixes describe practical uses to which gyroscopes have been put in ships, com¬ 
passes, monorail transportation. 62 figures. 128pp. 53/8 x 8 . T416 Paperbound $1.25 

THE UNIVERSE OF LIGHT, Sir William Bragg. No scientific training needed to read Nobel 
Prize winner’s expansion of his Royal Institute Christmas Lectures. Insight Into nature of 
light, methods and philosophy of science. Explains lenses, reflection, color, resonance, 
polarization, x-rays, the spectrum, Newton’s work with prisms, Huygens’ with polarization, 
Crookes’ with cathode ray, etc. Leads Into clear statement of 2 major historical theories 
of light, corpuscle and wave. Dozens of experiments you can do. 199 illus., including 2 
full-page color plates. 293pp. 53/8 x 8 . S538 Paperbound $1.85 

THE STORY OF X-RAYS FROM RONTGEN TO ISOTOPES, A. R. Bleich. Non technical history of 
x-rays, their scientific explanation, their applications in medicine, industry, research, and 
art, and their effect on the individual and his descendants. Includes amusing early reactions 
to Rontgen’s discovery, cancer therapy, detections of art and stamp forgeries, potential 
risks to patient and operator, etc. Illustrations show x-rays of flower structure, the gall 
bladder, gears with hidden defects, etc. Original Dover publication. Glossary. Bibliography. 
Index. 55 photos and figures, xiv + 186pp. 53/8 x 8 . T662 Paperbound $1.50 


ELECTRONS, ATOMS, METALS AND ALLOYS, Wm. Hume-Rothery. An introductory-level explana¬ 
tion of the application of the electronic theory to the structure and properties ot metals 
and alloys, taking into account the new theoretical work done by mathematical physicists. 
Material presented in dialogue-form between an “Old Metallurgist’’ and a “Young Scientist.” 
Their discussion falls into 4 main parts: the nature of an atom, the nature of a metal, 
the nature of an alloy, and the structure of the nucleus. They cover such topics as the 
hydrogen atom, electron waves, wave mechanics, Brillouin zones, co-valent bonds, radio¬ 
activity and natural disintegration, fundamental particles, structure and fission of the 
nucleus,etc. Revised, enlarged edition. 177 illustrations. Subject and name indexes. 407pp. 
5% X 8 V 2 . S1046 Paperbound $2.25 


MATTER & LIGHT, THE NEW PHYSICS, L. de Broglie. Non-technical papers by a Nobel laureate 
explain electromagnetic theory, relativity, matter, light and radiation, wave mechanics, 
quantum physics, philosophy of science. Einstein, Planck, Bohr, others explained so easily 
that no mathematical training is needed for all but 2 of the 21 chapters. Unabridged. Index. 
300pp. 53/8 X 8. T35 Paperbound $1.85 


THE STORY OF ATOMIC THEORY AND ATOMIC ENERGY, J. G. Feinberg. Wider range of facts 
on physical theory, cultural implications, than any other similar source. Completely non¬ 
technical. Begins with first atomic theory, 600 B.C., goes through A-bpmb, developments to 
1959. Avogadro, Rutherford, Bohr, Einstein, radioactive decay, binding energy, radiation 
danger, future benefits of nuclear power, dozens of other topics, told in lively, related. 
Informal manner. Particular stress on European atomic research. “Deserves special mention 
. . . authoritative,” Saturday Review. Formerly “The Atom Story.” New chapter to 1959. 
Index. 34 illustrations. 251pp. 53/8 x 8 . T625 Paperbound $2.00 

THE STRANGE STORY OF THE OUANTUM, AN ACCOUNT FOR THE GENERAL READER OF THE 
GROWTH OF IDEAS UNDERLYING OUR PRESENT ATOMIC KNOWLEDGE, B. Hoffmann. Presents 
lucidly and expertly, with barest amount of mathematics, the problems and theories which 
led to modern quantum physics. Dr. Hoffmann begins with the closing years of the 19th 
century, when certain trifling discrepancies were noticed, and with illuminating analogies 
and examples takes you through the brilliant concepts of Planck, Einstein, Pauli, de Broglie, 
Bohr, Schroedinger, Heisenberg, Dirac, Sommerfeld, Feynman, etc. This edition includes a 
new, long postscript carrying the story through 1958. “Of the books attempting an account 
of the history and contents of our modern atomic physics which have come to my attention, 
this is the best,” H. Margenau, Yale University, in “American Journal of Physics.” 32 tables 
and line illustrations. Index. 275pp. 53/8 x 8 . T518 Paperbound $1.75 
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SPACE AND TIME, Emile Borel. An entirely non-technical introduction to relativity, by world- 
renowned mathematician, Sorbonne professor, (Notes on basic mathematics are included 
separately.) This book has never been surpassed for insight, and extraordinary clarity of 
thought, as it presents scores of examples, analogies, arguments, illustrations, which ex¬ 
plain such topics as: difficulties due to motion; gravitation a force of inertia; geodesic 
lines; wave-length and difference of phase; x-rays and crystal structure; the special theory 
of relativity; and much more. Indexes. 4 appendixes. 15 figures, xvi + 243pp. 5% x 8 . 

T592 Paperbound $1.75 


A SURVEY OF PHYSICAL THEORY, Max Planck. One of the greatest scientists of all time, 
creator of the quantum revolution in physics, writes in non-technical terms of his own 
discoveries and those of other outstanding creators of modern physics. Planck wrote this 
book when science had just crossed the threshold of the new physics, and he communicates 
the excitement felt then as he discusses electromagnetic theories, statistical methods, evolu¬ 
tion of the concept of light, a step-by-step description of how he developed his own momen¬ 
tous theory, and many more of the basic ideas behind modern physics. Formerly “A Survey 
of Physics.” Bibliography. Index. 128pp. SYa x 8 . S650 Paperbound $1.15 


THE ATOMIC NUCLEUS, M. Korsunsky. The only non-technical comprehensive account of the 
atomic nucleus in English, For college physics students, etc. Chapters cover: Radioactivity, 
the Nuclear Model of the Atom, the Mass of Atomic Nuclei, the Disintegration of Atomic 
Nuclei, the Discovery of the Positron, the Artificial Transformation of Atomic Nuclei, Artifi¬ 
cial Radioactivity, Mesons, the Neutrino, the Structure of Atomic Nuclei and Forces Acting 
Between Nuclear Particles, Nuclear Fission, Chain Reaction, Peaceful Uses, Thermoculear 
Reactions. Slightly abridged edition. Translated by G. Yankovsky. 65 figures. Appendix includes 
45 photographic illustrations. 413 pp. 53/8 x 8 . S1052 Paperbound $2.00 


BOOKS EXPLAINING SCIENCE Astronomy 


THE FRIENDLY STARS^ Martha Evans Martin. This engaging survey of stellar lore and science 
is a well-known classic, which has introduced thousands to the fascinating world of stars 
and other celestial bodies. Descriptions of Capella, Sirius, Arcturus, Vega, Polaris, etc.—all 
the important stars, with informative discussions of rising and setting of stars, their num¬ 
ber, names, brightness, distances, etc. in a non-technical, highly readable style. Also: 
double stars, constellations, clusters—concentrating on stars and formations visible to the 
naked eye. New edition, revised (1963) by D. H. Menzel, Director Harvard Observatory. 23 
diagrams by Prof. Ching-Sung Yu. Foreword by D. H. Menzel and W. W. Morgan. 2 Star 
Charts. Index, xli + 147pp. 53/8 x 8 V 2 . T1099 Paperbound $1.00 


AN ELEMENTARY SURVEY OF CELESTIAL MECHANICS, Y. Ryabov. Elementary exposition of 
gravitational theory and celestial mechanics. Historical introduction and coverage of basic 
principles, including: the elliptic, the.orbital plane, the 2- and 3-body problems, the dis¬ 
covery of Neptune, planetary rotation, the length of the day, the shapes of galaxies, satel¬ 
lites (detailed treatment of Sputnik I), etc. First American reprinting of successful Russian 
popular exposition. Elementary algebra and trigonometry helpful, but not necessary; presenta¬ 
tion chiefly verbal. Appendix of theorem proofs. 58 figures. 165pp. 53/8 x 8. 

T756 Paperbound $1.25 

THE SKY AND ITS MYSTERIES, E. A. Beet. One of most lucid books on mysteries of universe; 
deals with astronomy from earliest observations to latest theories of expansion of universe, 
source of stellar energy, birth of planets, origin of moon craters, possibility of life on 
other planets. Discusses effects of sunspots on weather; distances, ages of several stars; 
master plan of universe; methods and tools of astronomers; much more. “Eminently readable 
book,” London Times. Extensive bibliography. Over 50 diagrams. 12 full-page plates, fold-out 
star map. Introduction. Index. 51/4 x 71 / 2 . T627 Clothbound $3.50 


THE REALM OF THE NEBULAE, E. Hubble. One of the great astronomers of our time records 
his formulation of the concept of “island universes,” and its impact on astronomy. Such 
topics are covered as the velocity-distance relation; classification, nature, distances, general 
field of nebulae; cosmological theories; nebulae In the neighborhood of the Milky Way. 39 
photos of nebulae, nebulae clusters, spectra of nebulae, and velocity distance relations 
shown by spectrum comparison. “One of the most progressive lines of astronomical re¬ 
search,” The Times (London). New introduction by A. Sandage. 55 illustrations. Index, iv + 
201pp. 53/8 x 8. S455 Paperbound $1.75 


OUT OF THE SKY, H. H. Nininger. A non-technical but comprehensive introduction to “me- 
teoritics”, the young science concerned with all aspects of the arrival of matter from 
outer space. Written by one of the world's experts on meteorites, this work shows how, 
despite difficulties of observation and sparseness of data, a considerable body of knowledge 
has arisen. It defines meteors and meteorites; studies fireball clusters and processions, 
meteorite composition, size, distribution, showers, explosions, origins, craters, and much 
more. A true connecting link between astronomy and geology. More than 175 photos, 22 other 
illustrations. References. Bibliography of author’s publications on meteorites. Index, viii + 
336pp. 53/8 X 8. T519 Paperbound $1.85 
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SATELLITES AND SCIENTIFIC RESEARCH, D. KIng-Hele. Non-technical account of the manmade 
satellites and the discoveries they have yielded up to the autumn of 1961. Brings together 
Information hitherto published only In hard-to-get scientific Journals. Includes the hfe history 
of a typical satellite, methods of tracking, new information on the shape of the earth, zones 
of radiation, etc. Over 60 diagrams and 6 photographs. Mathematical aPPendix. Bibliography 
of over 100 items. Index, xii + 180pp. 5% x 8 V 2 . T703 Paperbound $2.00 

GREAT IDEAS AND THEORIES OF MODERN COSMOLOGY, Jagjit Singh. The theories of Jearis, 
Eddington, Milne, Kant, Bondi, Gold, Newton, Einstein, Gamow, Hoyle, Dirac, Kuiper, Hubble, 
Weizsacker and many others on such cosmological questions as the origin of Joe universe, 
space and time, planet formation, "continuous creation, the birth, life, and death of the 
stars, the origin of the galaxies, etc. By the author of the popular “Great Ideas of Modern 
Mathematics.” A gifted popularizer of science, he makes the most difficult abstractmns 
crystal-clear even to the most non-mathematical reader. Index, xii + 276 pp. 5% x 8 y 2 . 

T925 Paperbound $ 2 . 0 U'‘ 

PIONEERS OF SCIENCE, 0. Lodge. Eminent scientist-expositor’s authoritative, yet elementary 
survey of great scientific theories. Concentrating on individuals—-Copernicus, Brahe, Kepler, 
Galileo, Descartes, Newton, Laplace, Herschel, Lord Kelvin, and other scientists jhe author 
presents their discoveries in historical order adding biographical material on each man and 
full, specific explanations of their achievements. The clear and complete treatment of the 
post-Newtonian astronomers Is a feature seldom found in other books on the subject. Index. 
120 illustrations, xv -f 404pp. S^/a x 8 . T716 Paperbound $1.65 


BOOKS EXPLAINING SCIENCE Mathematics 


CHANCE, LUCK AND STATISTICS; THE SCIENCE OF CHANCE, Horace C. '■e'tinson. Theory of 
probability and science of statistics in simple, non-technical language. Part I deals with 
theory of probability, covering odd superstitions in regard to “luck,” the meaning of bet¬ 
ting odds, the law of mathematical expectation, gambling, and applications m poker, rou¬ 
lette, lotteries, dice, bridge, and other games of chance. Part II discusses the misuse of 
statistics, the concept of statistical probabilities, normal and skew frequency distributions, 
and statistics applied to various fields—birth rates, stock speculation, insurance r^tes, adver¬ 
tising, etc. "Presented in an easy humorous style which I consider the best kind of exposi¬ 
tory writing,” Prof. A. C. Cohen, Industry Quality Control. Enlarged revised edition. Formerly 
titled "The Science of Chance.” Preface and two new appendices by the author. Index.jav 
+ 365pp. 53/8 x 8 . T1007 Paperbound $2.00 


PROBABILITIES AND LIFE, Emile Borel. Translated by M. Baudin. Non-technical, highly read¬ 
able introduction to the results of probability as applied to everyday situations. Partial con¬ 
tents: Fallacies About Probabilities Concerning Life After Death; Negligible Probabilities and 
the Probabilities of Everyday Life; Events of Small Probability; Application of Probabilities 
to Certain Problems of Heredity; Probabilities of Deaths, Diseases, and Accidents; On 
Poisson's Formula. Index. 3 Appendices of statistical studies and tables, vi + 87pp. 53/8 
X 8 V 2 . Paperbound $1.00 


GREAT IDEAS OF MODERN MATHEMATICS: THEIR NATURE AND USE, Jagjit Singh. Reader with 
only high school math will understand main mathematical ideas of modern physics, astron¬ 
omy, genetics, psychology, evolution, etc., better than many who use them as tools, but 
comprehend little of their basic structure. Author uses his wide knowledge of non-mathe- 
matical fields in brilliant exposition of differential equations, matrices, group theory, logic, 
statistics, problems of mathematical foundations, imaginary numbers, vectors, etc. Original 
publication. 2 appendices. 2 indexes. 65 illustr. 322pp. 53/8 x 8 . S587 Paperbound $2.00- 


MATHEMATiCS IN ACTION, 0. G. Sutton. Everyone with a command of high school algebra 
will find this book one of the finest possible introductions to the application of mathematics 
to physical theory. Ballistics, numerical analysis, waves and wavelike phenomena, Fourier 
series, group concepts, fluid flow and aerodynamics, statistical measures, and meteorology 
are discussed with unusual clarity. Some calculus and differential equ^ations theory is 
developed by the author for the reader’s help in the more difficult sections. 88 figures 
Index, viii + 236pp. 53/8 x 8 . T440 Clothbound $3.50 


THE FOURTH DIMENSION SIMPLY EXPLAINED, edited by H. P. Manning. 22 essays, originally 
Scientific American contest entries, that use a minimum of mathematics to explain aspects 
of 4-dimensional geometry: analogues to 3-dimensional space, 4-dimensional absurdities and 
curiosities (such as removing the contents of an egg without puncturing its shell), possib e 
measurements and forms, etc. Introduction by the editor. Only book of its sort on a truly 
elementary level, excellent Introduction to advanced works. 82 figures. 251pp. 53/8 x 8 . 

T711 Paperbound $1.50 


BOOKS EXPLAINING SCIENCE Engineering, technology, etc. 

TEACH YOURSELF ELECTRICITY, C. W. Wilman. Electrical resistance, inductance, capacitance, 
magnets, chemical effects of current, alternating currents, generators and motors, trans¬ 
formers, rectifiers, much more. 230 questions, answers, worked examples. List of units. 115 
illus. 194pp. 67/8 X 4 V 4 . Clothbound J2.00 
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BASIC ELECTRICITY, Prepared by the Bureau of Naval Personnel. Originally a training course 
i personnel, this book provides thorough coverage of the basic theory of 

electricity and its applications. Best book of its kind for either broad or more limited 
studies of electrical fundamentals ... for classroom use or home study. Part 1 provides 
a more limited coverage of theory: fundamental concepts, batteries, the simple circuit 
D.C. series and parallel circuits, conductors and wiring techniques, A.C. electricity, Inductance 
and capacitance, etc. Part 2 applies theory to the structure of electrical machines—genera¬ 
tors, motors, transformers, magnetic amplifiers. Also deals with more complicated instru¬ 
ments, synchros, servo-mechanisms. The concluding chapters cover electrical drawings and 
blueprints, wiring diagrams, technical manuals, and safety education. The book contains 
numerous questions for the student, with answers. Index and six appendices. 345 illustra¬ 
tions. X + 448pp. 6 V 2 X 91 / 4 . S973 Paperbound $3.00 

BASIC ELECTRONICS, prepared by the U.S. Navy Training Publications Center. A thorough 
and comprehensive manual on the fundamentals of electronics. Written clearly, it is equally 
useful for self-study or course work for those with a knowledge of the principles of basic 
eiectricity. Partial contents: Operating Principles of the Electron Tube; Introduction to 
Transistors; Power Supplies for Electronic Equipment; Tuned Circuits; Electron-Tube Ampli¬ 
fiers; Audio Power Amplifiers; Oscillators; Transmitters; Transmission Lines; Antennas and 
Propagation; Inyoduction to Computers; and related topics. Appendix. Index. Hundreds of 
Illustrations and diagrams, vi + 471pp. 6 V 2 x 9 V 4 . S1076 Paperbound $2.75 

BASIC THEORY AND APPLICATION OF TRANSISTORS, Prepared by the U.S. Department of the 
Army. An introductory manual prepared for an army training program. One of the finest 

available surveys of theory and application of transistor design and operation. Minimal 
knowledge of physics and theory of electron tubes required. Suitable for textbook use, 

course supplement, or home study. Chapters: Introduction; fundamental theory of transistors; 
transistor amplifier fundamentals; parameters, equivalent circuits, and characteristic curves- 
bias stabilization; transistor analysis and comparison using characteristic curves and charts’; 
audio amplifiers; tuned amplifiers; wide-band amplifiers; oscillators; pulse and switching 
circuits; modulation, mixing, and demodulation; and additional semiconductor devices. 

Unabridged, corrected edition. 240 schematic drawings, photographs, wiring diagrams, etc. 

2 Appendices. Glossary. Index. 263pp. 6 V 2 x 91/4. S380 Paperbound $1.25 

ELEMENTARY METALLURGY AND METALLOGRAPHY, A. M. Shrager. Basic theory and descriptions 
of most of the fundamental manufacturing processes involved in metallurgy. Partial 
contents: the structure of metals; slip, plastic deformation, and recrystalization; iron ore 
and production of pig iron; chemistry involved in the metallurgy of iron and steel; basic 
processes such as the Bessemer treatment, open-hearth process, the electric arc furnace 
with advantages and disadvantages of each; annealing, hardening, and tempering steel- 
copper, aluminum, magnesium, and their alloys. For freshman engineers, advanced students 
in technical high schools, etc. Index. Bibliography. 177 diagrams. 17 tables. 284 questions 
and problems. 27-page glossary, ix + 389pp. 53/8 x 8. S138 Paperbound $2.50 

TEACH YOURSELF HEAT ENGINES, E. De Ville. Measurement of heat, development of steam and 
internal combustion engines, efficiency of an engine, compression-ignition engines, production 
of steam, the ideal engine, much more. 318 exercises, answers, worked examples. Tables. 
76 illus. 220pp. 67/8 X 41/4. Clothbound $2.00 


BOOKS EXPLAINING SCIENCE Biological sciences 

^l*^u®*ll?**'* PP?*"'”- A classic of biology. This is the first modern statement 

of the theory of gradual evolution of life from nitrocarbon compounds. Includes an evaluation 
I," research, by Dr. S. Morgulis, University of Nebraska. 

XXV + 270pp. 53/8 x8. S213 Paperbound $1.85 

THE LIFE STORY OF THE FISH: HIS MANNERS AND MORALS, Brian Curtis. Revised edition. 
A wide-ranging, highly readable survey of practically everything worth knowing about fish. 
Examines the evolution of fish (taking into account recent discoveries), body covering, frame¬ 
work, the senses and the nervous system, the air bladder, internal organs, and reproduction 
and growth. Game fish, such as trout and salmon, are discussed as well as problems of con¬ 
servation and the modern fishing industries. A wealth of other information of interest to 
the angler the aquarium owner, students of biology and ichthyology, and to the general 
reader. Clear, simple language . . . excellent judgment in choice of subjects . . . delight- 
ful sense of humor . . . many will read it at a sitting,” SATURDAY REVIEW. Index. 72- 
item bibliography. 6 full-page photographic plates, xii + 284pp. 53/8 x 8. 

T929 Paperbound $1.65 

BATS, Glover M. Allen. Comprehensive study by the late Harvard zoologist, an expert on bats, 
their structure and behavior. Covering types from all over the world, of all habits—fruit¬ 
eating, insectivorous, true vampires—the emphasis is on bats as living organisms. Thorough 
accounts of life cycle, anatomy, classication, and physiology. Special chapters deal with 
geographic distribution, migratory habits, social habits, breeding habits and young hiber¬ 
nation, enemies, teeth, color, wings, etc. Of particular interest are the discussions’ of the 
intimate relationships between bat and man and bats in the long history of human art and 
folklore. 256-item bibliography. Index. 58 photographs and illustrations, x + 368pp. 53/8 x 8. 

T984 Paperbound $2.00 
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THE ADVANCE OF THE FUNGI, E. C. Large, former President of British Mycological Society. 
The first thorough, middle-level study of man’s continual struggle against the fungi that 
attack his food supply. It chronicles, step by step, the battle against the potato blight, 
phylloxera, oidium, larch canker, coffee-leaf rust, anthrax, cattle plague, salmon disease, 
and other fungal afflictions. The book also details the contributions of the great names in 
bacteriological research: Pasteur, Anton, deBary, Tulasne, Berkeley, Woronin, Jensen, and 
many others. Written in an enjoyable manner and in non-ffechnical language. “Highly enter¬ 
taining, intelligent, penetrating,” NEW YORKER. Index. Bibliography. 64 illustrations. 6 full- 
page plates. 488pp. SYa x 8 V 2 . T437 Paperbound $2.50 


ANIMALS PARASITIC IN MAN, Dr. Geoffrey Lapage. Account of the different kinds of parasites 
that affect man and cause disease. Indicates also the general principles on which the 
science of parasitology is based. The author describes the parasitic animal (what it is and 
is not), discusses the life histories of all the important species that afflict man (hook¬ 
worms, roundworms, threadworms, flukes, tapeworms, the malarial parasites, trypanosomes, 
leeches, ticks, lice, etc.), explains how they enter the body, live at the expense of the host, 
reproduce, and discusses their life cycles, how they produce disease, and how they can be 
avoided and eradicated, etc. Many enlightening photographs and drawings show parasites in 
various stages of growth, eggs, life histories, etc. Revised, corrected edition. Foreword by 
A. E. Clark-Kennedy. 81 Illustrations. Bibliography. Index. 320pp. 53/8 x 8. 

T1047 Paperbound $2.00 


BIRDS AND THEIR ATTRIBUTES, Glover M. Allen. Recognized as the best general introduction 
to the world of birds, their habits, structure, and their relationship to mankind. Discusses 
such topics as the domestication of fowl, birds in folklore, early attempts at scientific orni¬ 
thology. The physiology of birds in terms of feathers and plumage, coloration, and skeletal 
structure, including bills, legs and feet, wings, and bone, is examined in detail. Special 
chapters are devoted to the origin and development of birds, ecological considerations, 
flight and song, etc. Easily understood by the layman, it als 9 serves the specialist as a 
valuable survey and reference book. References and index. 51 illustrations and photographs. 
X + 338pp. 53/8 X 8. T957 Paperbound $1.85 


HEREDITY AND YOUR LIFE, A. M. Winchester. Authoritative, concise explanation of human 
genetics, in non-technical terms. What factors determine characteristics of future genera¬ 
tions, how they may be altered; history of genetics, application of knowledge to control 
health, Intelligence, number of entire populations. Physiology of reproduction, chromosomes, 
genes, blood types, Rh factor, dominant, recessive traits, birth by proxy, sexual abnormalities, 
radiation, much more. Index. 75 illus. 345pp. 53/8 x 8. T598 Paperbound $1.50 


BOOKS EXPLAINING SCIENCE Miscellaneous 

THE NATURE OF LIGHT AND COLOUR IN THE OPEN AIR, M. Minnaert. Why is falling snow 
sometimes black? What causes mirages, the fata morgana, multiple suns and moons in the 
sky? How are shadows formed? Prof. Minnaert of the University of Utrecht answers these and 
similar questions in optics, light, colour, for non-specialists. Particularly valuable to nature, 
science students, painters, photographers. Translated by H. M. Kremer-Priest, K. Jay. 202 
illustrations, including 42 photos, xvi + 362pp. 53/8 x 8. T196 Paperbound $2.00 

ON THE SENSATIONS OF TONE, Hermann Helmholtz. This is an unmatched coordination of 
such fields as acoustical physics, physiology, experiment, history of music. It covers the 
entire gamut of musical tone. Partial contents: relation of musical science to acoustics, 
physical vs. physiological acoustics, composition of vibration, resonance, analysis of tones 
by sympathetic resonance, beats, chords, tonality, consonant chords, discords, progression 
of parts, etc. 33 appendixes discuss various aspects of sound, physics, acoustics, music, etc. 
Translated by A. J. Ellis. New introduction by Prof. Henry Margenau of Yale. 68 figures. 43 
musical passages analyzed. Over 100 tables. Index, xix + 576pp. 6V8 x 9V4. 

^ S114 Paperbound $3.50 


THE PHYSICS OF MUSIC, Alexander Wood. Introduction for musicians to the physical aspect 
of sound. No scientific training necessary to understand concepts, etc. Wealth of material 
on origin and development of instruments, physical principles involved in the production of 
their sounds, pitch, intensity and loudness, mechanism of the ear, dissonance and conso¬ 
nance, sound reproduction and recordings, concert halls, etc. Extensively revised by Dr. 
J. M. Bowsher. Indices. Bibliography. 16 plates. 114 illustrations. 270pp. 5V8 x SVs. 

T322 Paperbound $2.25 


See also FOUNDATIONS OF SCIENCE, N. R. Campbell: THE VALUE OF SCIENCE, Henri Pomcarg; 
SCIENCE AND METHOD, Henri Poincare; SCIENCE AND HYPOTHESIS, Henri Poincar6; MATHE¬ 
MATICS AND SCIENCE, LAST ESSAYS, Henri Poincare; SPACE AND TIME IN CONTEMPORARY 
PHYSICS, Moritz Schlick; EINSTEIN’S THEORY OF RELATIVITY, Max Born; CELESTIAL OBJECTS 
FOR COMMON TELESCOPES, T. W. Webb; A SHORT HISTORY OF ASTRONOMY, A. Berry; A 
DIDEROT PICTORIAL ENCYCLOPEDIA, ed. C. Gillispie; HISTORY OF HYDRAULICS, Hunter Rouse 
and Simon Ince; FARES PLEASE!, J. A. Miller; BRIDGES AND THEIR BUILDERS David Stein man 
and Sara R. Watson; ELEMENTS OF MATHEMATICAL BIOLOGY A Lotka; BIRD, “ SPUY E A. 
Armstrong; books in section NATURE; books in section MATHEMATiCS, ELEMENTARY TO iN- 
TERMEDiATE. 
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BIOGRAPHIES OF SCIENTISTS 


ISAAC NEWTON: A BIOGRAPHY, Louis Trenchard More. The definitive biography of Newton, his 
life and work. Presents Newton as a living man, with a critical, objective analysis of his char¬ 
acter as well as a careful survey of his manifold accomplishments, scientific, theological, etc. 
The author, himself a professor of physics, has made full use of all of Newton’s published 
works and all material in the Portsmouth Collection of Newton’s personal and unpublished 
papers. The text includes numerous letters by Newton and his acquaintances, and many other 
of his papers—some translated from Latin to English by the author. A universally-esteemed 
work. Unabridged republication. 1 full-page plate. Index, xiii -f- 675pp. 53/8 x 8 V 2 . 

T579 Paperbound $2.50 

TYCHO BRAHE: A PICTURE OF SCIENTIFIC LIFE AND WORK IN THE SIXTEENTH CENTURY, J. L. E. 
Dreyer. The definitive biography of a stormy Renaissance genius. Full discussion of Brahe’s 
fascinating life and scientific achievements in readable, non-technical language by this cen¬ 
tury’s foremost historian of astronomy. Unabridged reprinting. 15 illustrations. 5 full-page 
plates. Index, xiv + 405pp. 53/8 x 8 V 2 . T1057 Paperbound $2.00 

LOUIS PASTEUR, S. J. Holmes, former Professor of Zoology at the U. of California. A brief 
highly readable biography of France’s greatest man of science. Remarkably clear accounts 
of Pasteur’s scientific investigations and discoveries (from the first youthful experiments in 
chemistry and crystallization to the triumphant researches into the diseases affecting wine, 
vinegar, silkworms, fowl, cattle, and men); also a warm and revealing picture of his private 
life. “A special appeal and unique value for the general reader,” N. Y. Times. “All the essen¬ 
tial facts,” Nature (London). Unabridged republication of 1st edition. New preface by the 
author. Index. 17 illustrations, x + 149pp. 53/3 x 8. T197 Paperbound $1.25 

PIERRE CURIE, Marie Curie. Mme. Curie, Nobel Prize winner, creates a memorable portrait of 
her equally famous husband and his lifelong scientific researches. She brings to life the 
determined personality of a great scientist at work. Her own autobiographical notes, included 
in this volume, reconstruct her own work on radiation which resulted in the isolation of radium. 
“A delightful book. It marks one of the few instances in which the proverbially humdrum life 
of the student of physical science, together with the austere ideals, has been made intelli¬ 
gible,” New York Times. Unabridged reprint. Translated by Charlotte and Vernon Kellogg. 
Introduction by Mrs. Wm. Brown Meloney. 8 halftones, viii + 120pp. 53/8 x 8 V 2 . 

T199 Paperbound $1.00 

THE BOOK OF MY LIFE (DE VITA PROPRIA LIBER), Jerome Cardan. The remarkable autobiography 
of an important Renaissance mathematician, physician, and scientist, who at the same time 
was a paranoid, morbid, superstitious man, consumed with ambition and self-love (and self- 
pity). These chronicles of his fortunes and misfortunes make absorbing reading, giving us an 
extremely insightful view of a man’s reactions and sensations—the first psycnoiogical auto¬ 
biography. Through his eyes we can also see the superstitions and beliefs of an age. Renais¬ 
sance medical practices, and the problems that concerned a trained mind in the 16th century. 
Unabridged republication of original English edition, translated by Jean Stoner. Introduction. 
Notes. Bibliography, xvlil -f 331pp. 53/8 x 8 V 2 . T345 Paperbound $1.60 

THE AUTOBIOGRAPHY OF CHARLES DARWIN, AND SELECTED LETTERS, edited by Francis 
Darwin. Darwin’s own record of his early life; the historic voyage aboard the “Beagle”; 
the furor surrounding evolution, and his replies; reminiscences of his son. Letters to 
Henslow, Lyell, Hooker, Huxley, Wallace, Kingsley, etc., and thoughts on religion and 
vivisection. We see how he revolutionized geology with his concept of ocean subsidence; 
how his great books on variation of plants and animals, primitive man, the expression of 
emotion among primates, plant fertilization, carnivorous plants, protective coloration, etc., 
came into being. Appendix. Index. 365pp. 5^8 x 8 . T479 Paperbound $2.00 

THE LIFE OF PASTEUR, R. Vallery-Radot. 13th edition of this definitive biography, cited in 
Encyclopaedia Britannica. Authoritative, scholarly, well-documented with contemporary quotes, 
observations; gives complete picture of Pasteur’s personal life; especially thorough presenta¬ 
tion of scientific activities with silkworms, fermentation, hydrophobia, inoculation, etc. 
Introduction by Sir William Osier. Index. 505pp. 53/3 x 8. S51/ Paperbound $2.00 

See also THE FOUNDERS OF GEOLOGY, Sir Archibald Geikie; THE MATHEMATICS OF GREAT 
AMATEURS, J. L. Coolidge; CHARLES BABBAGE AND HIS CALCULATING ENGINES, ed. by P and 
E. Morrison; PIONEERS OF SCIENCE, Sir Oliver Lodge; AUDUBON AND HIS JOURNALS ed 
Maria Audubon; ANTONY VAN LEEUWENHOEK AND HIS LITTLE ANIMALS, Clifford Dobell ’ 


BIBLIOGRAPHIES 

THE STURDY OF THE HISTORY OF MATHEMATICS & THE STUDY OF THE HISTORY OF SCIENCE, 
George Sarton. Scientific method & philosophy in 2 scholarly fields. Defines duty of historian 
of math., provides especially useful bibliography with best available biographies of modern 
niathematicians, editions of their collected works, correspondence. Observes combination 
of history & science, will aid scholar in understanding science today. Bibliography includes 
best known treatises on historical methods. 200-item critically evaluated bibliography. 
Index. 10 Illustrations. 2 volumes bound as one. 113pp. + 75pp. 53/3 x 8. 

T240 Paperbound $1.25 
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GUIDE TO THE LITERATURE OF MATHEMATICS AND PHYSICS, N. G. Parke III. Over 5000 entries 
Included under approximately 120 major subject headings, of selected m 9 st important books, 
monographs, periodicals, articles in English, plus important works in German, French, 
Italian, Spanish, Russian (many recently available works). Covers every branch of physics, 
math, related engineering. Includes author, title, edition, publisher, place, date, number of 
volumes, number of pages. A 40-page introduction on the basic pr 9 blems of research and 
study provides useful information on the organization and use of libraries, the psychology 
of learning, etc. This reference work wifi save you hours of time. 2nd revised edition, 
indices of authors, subjects. 464pp. 5% x 8 . S447 Paperbound $2.75 - 


See also MATHEMATICAL TABLES AND FORMULAS, R. D. Carmichael and E. R. Smith; MATHE¬ 
MATICAL TABLES, H. B. Dwight; TABLES OF FUNCTIONS, E. Jahnke and F. Emde; FUNDA¬ 
MENTAL FORMULAS OF PHYSICS, ed. D. H. Menzel; HYDRODYNAMICS, H. Dryden, F. Murnaghan, 
H. Bateman; FOUNDATIONS OF NUCLEAR PHYSICS, ed. R. T. Beyer; TREATISE ON SEDIMENTA¬ 
TION W. Twenhofel; INTERNAL CONSTITUTION OF THE EARTH, ed. B. Gutenberg; ORGANIC 
CHEMISTRY, F. Whitmore; FREE AND INEXPENSIVE EDUCATIONAL AIDS, T. J. Pepe. 


PHILOSOPHY OF SCIENCE AND MATHEMATICS 


FOUNDATIONS OF SCIENCE: THE PHILOSOPHY OF THEORY AND EXPERIMENT, N. R. Campbell. 

A critique of the most fundamental concepts of science in general and physics in particular. 
Examines why certain propositions are accepted without question, demarcates science from 
philosophy, clarifies the understanding of the tools of science. Part One analyzes the pre¬ 
suppositions of scientific thought: existence of the material world, nature of scientific 
laws, multiplication of probabilities, etc.: Part Two covers the nature of experiment and the 
application of mathematics: conditions for measurement, relations between numerical laws 
and theories, laws of error, etc. An appendix covers problems arising from relativity, force, 
motion, space, and time. A classic in its field. Index, xiii 4- 565pp. 55/8 x SYs. 

S372 Paperbound $3.00 

THE NATURE OF PHYSICAL THEORY, P. W. Bridgman. Here is how modern physics looks to a 
highly unorthodox physicist—a Nobel laureate. Pointing out many absurdities of science, and 
demonstrating the inadequacies of various physical theories. Dr. Bridgman weighs and ana¬ 
lyzes the contributions of Einstein, Bohr, Newton, Heisenberg, and many others. This is a 
non-technical consideration of the correlation of science and reality. Index, xi + 138pp. 
-5^8 X 8. S33 Paperbound $1.25 

THE VALUE OF SCIENCE, Henri Poincare. Many of the most mature ideas of the “last scientific 
universalist” covered with charm and vigor for both the beginning student and the advanced 
worker. Discusses the nature of scientific truth, whether order is innate in the universe 
or imposed upon it by man, logical thought versus intuition (relating to math, through the 
works of WeierStrass, Lie, Klein, Riemann), time and space (relativity, psychological time, 
simultaneity). Hertz’s concept of force, interrelationship of mathematical physics to pure 
math, values within disciplines of Maxwell, Carnot, Mayer, Newton, Lorentz, etc. Index, 
iii + 147pp. 53/8 X 8. S469 Paperbound $1.35 


SCIENCE AND METHOD, Henri Poincare. Procedure of scientific discovery, methodol 9 gy, experi¬ 
ment, idea-germination—the intellectual processes by which discoveries come into being. 
Most significant and most interesting aspects of development, application of ideas. Chapters 
cover selection of facts, chance, mathematical reasoning, mathematics, and logic; Whitehead, 
Russell, Cantor; the new mechanics, etc. 288pp. 53/8 x 8 . S222 Paperbound $1.50 


SCIENCE AND HYPOTHESIS, Henri Poincar§. Creative psychology In science. How such con¬ 
cepts as number, magnitude, space, force, classical mechanics were developed, and how the 
modern scientist uses them in his thought. Hypothesis in physics, theories of modern 
physics. Introduction by Sir James Larmor. “Few mathematicians have had the breadth of 
vision of Poincare, and none is his superior in the gift of clear exposition,” E. T. Bell. 
Index. 272pp. 53/8 x 8 . S221 Paperbound $1.35 


MATHEMATICS AND SCIENCE: LAST ESSAYS (DERNIERES PENSEES), Henri Poincare. Translated 
by J. W. Bolduc. A posthumous volume of articles and lectures by the great French mathe¬ 
matician, philosopher, scientist. Here are nine pieces, never before translated into English, 
on such subjects as The Evolution of Laws, Space and Time, Space and 3 Dimensions, The 
Logic of infinity in Mathematics (discussing Russell’s theory of types). Mathematics and Logic, 
The Quantum Theory and Its Modern Applications, Relationship Between Matter and Ether, 
Ethics and Science and The Moral Alliance. First English translation of Derni 6 res Pens 6 es. 
New index, viii + 128pp. 53/8 x 8 V 2 . SllOl Paperbound $1.25 


PHILOSOPHY AND THE PHYSICISTS, L. S. Stebbing. The philosophical aspects of modern 
science examined in terms of a lively critical attack on the Ideas of Jeans and Eddington. 
Discusses the task of science, causality, determinism, probability, consciousness, the relation 
of the world of physics to that of everyday experience. Probes the philosophical significance 
of the Planck-Bohr concept of discontinuous energy levels, the inferences to be drawn from 
Heisenberg’s Uncertainty Principle, the implications of “becoming” involved in the 2nd law 
of thermodynamics, and other problems posed by the discarding of Laplacean determinism. 
285pp. 53/8 X 8. T480 Paperbound $1.65 
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EXPERIMENT AND THEORY IN PHYSICS, Max Born. A Nobel laureate examines the nature and 
value of the counterclaims of experiment and theory in physics. Synthetic versus analytical 
scientific advances are analyzed in the work of Einstein, Bohr, Heisenberg, Planck, Eddington. 
Milne, and others by a fellow participant. 44pp. 5% x 8 . S308 Paperbound $1.00 

THE PHILOSOPHY OF SPACE AND TIME, H. Reichenbach. An important landmark in the develop¬ 
ment of the empiricist conception of geometry, covering the problem of the foundations of 
geometry, the theory of time, the consequences of Einstein’s relativity, including: relations 
between theory and observations; coordinate and metrical properties of space; the psycholog¬ 
ical problem of visual intuition of non-Euclidean structures; and many other important topics 
in modern science and philosophy. The majority of ideas require only a knowledge of inter¬ 
mediate math. Introduction by R. Carnap. 49 figures. Index, xviii + 296pp. 5% x 8 . 

S443 Paperbound $2.D0 

OBSERVATION AND INTERPRETATION IN THE PHILOSOPHY OF PHYSICS: WITH SPECIAL REFER¬ 
ENCE TO QUANTUM MECHANICS, Edited by S. Kbrner. A collection of papers by philosophers 
and physicists arising out of a symposium held at Bristol, England in 1957 under the auspices 
of the Colston Research Society. One of the most important contributions to the philosophy 
of science in recent years. The discussions center around the adequacy or inadequacy of 
quantum mechanics in its orthodox formulations. Among the contributors are A. J. Ayer, 
D. Bohm, K. Popper, F. Bopp, S. Korner, J. P. Vigier, M. Polanyi, P. K. Feyerabend, W. C. 
Kneale. W. B. Gallie, G. Ryle, Sir Charles Darwin, and R. B. Braithwaite. xiv + 218pp. 
53/8 x 8 V 2 . S131 Paperbound $1.60 

SPACE AND TIME IN CONTEMPORARY PHYSICS: AN INTRODUCTION TO THE THEORY OF RELA¬ 
TIVITY AND GRAVITATION, Moritz Schlick. Exposition of the theory of relativity by the 
leader of the famed “Vienna Circle.” Its essential purpose is to describe the physical 
doctrines of special and general relativity with particular reference to their philosophical 
significance. Explanations of such topics as the geometrical relativity of space, the con¬ 
nection with inertia and gravitation, the measure-determination of the space-time continuum, 
the finite universe, etc., with their philosophical ramifications. Index, xii + 89pp. 53/8 x 8 V 2 . 

T1008 Paperbound $1.00 

SUBSTANCE AND FUNCTION, & EINSTEIN’S THEORY OF RELATIVITY, Ernst Cassirer. Two books 
bound as one. Cassirer establishes a philosophy of the exact sciences that takes into con¬ 
sideration newer developments in mathematics, and also shows historical connections. Partial 
contents: Aristotelian logic. Mill’s analysis, Helmholtz & Kronecker, Russell & cardinal num¬ 
bers, Euclidean vs. non-Euclidean geometry, Einstein’s relativity. Bibliography. Index, xxi + 
465pp. 53/8 X 8. T50 Paperbound $2.50 

PRINCIPLES OF MECHANICS, Heinrich Hertz. This last work by the great 19th century 
physicist is not only a classic, but of great interest in the logic of science. Creating a new 
system of mechanics based upon space, time, and mass, it returns to axiomatic analysis, 
to understanding of the formal or structural aspects of science, taking into account logic, 
observation, and a priori elements. Of great historical importance to Poincarb, Carnap, Ein¬ 
stein, Milne. A 20-page introduction by K. S. Cohen, Wesleyan University, analyzes the impli¬ 
cations of Hertz’s thought and the logic of science. Bibliography. 13-page introduction by 
Helmholtz, xlii + 274pp. 53/8 x 8 . S316 Clothbound $3.50 

S317 Paperbound $2.50 

THE ANALYSIS OF MATTER, Bertrand Russell. How do our senses concord with the new 
physics? This volume covers such topics as logical analysis of physics, prerelativity physics, 
causality, scientific inference, physics and perception, special and general relativity, Weyl's 
theory, tensors, invariants and their physical interpretation, periodicity and qualitative series. 
“The most thorough treatment of the subject that has yet been published,” THE NATION. 
Introduction by L. E. Denonn. 422pp. 53/8 x 8 . T231 Paperbound $2.00 

FOUNDATIONS OF GEOMETRY, Bertrand Russell. Analyzing basic problems in the overlap area 
between mathematics and philosophy, Nobel laureate Russell examines the nature of geo¬ 
metrical knowledge, the nature of geometry, and the application of geometry to space. 
It covers the history of non-Euclidean geometry, philosophic Interpretations of geometry— 
especially Kant—projective and metrical geometry. This is most interesting as the solution 
offered in 1897 by a great mind to a problem still current. New Introduction by Prof. Morris 
Kline of N. Y. University, xii + 201pp. 53/8 x 8 . S233 Paperbound $1.75 


IDENTITY AND REALITY, Emile Meyerson. Called by Einstein a “brilliant study in the theory 
of knowledge,” this book by the renowned Franco-German thinker is a major treatise in 
the philosophy of science and epistemology. Thorough, critical inquiries into causality, scien¬ 
tific laws, conservation of matter and energy, the unity of matter, Carnot’s principle, the 
irrational, the elimination of time. Searches out the solutions of epistemological questions 
that form the bases of the scientific method. Authorized translation by Kate Loewenberg. 
Author’s prefaces. Editor’s preface. Appendices. Index. 495pp. 53/8 x 8 V 2 . 

T65 Paperbound $2.25 


ESSAYS IN EXPERIMENTAL LOGIC, John Dewey. This stimulating series of essays touches upon 
the relationship between inquiry and experience, dependence of knowledge upon thought, 
character of logic; judgments of practice, data and meanings, stimuli of thought, etc. Index, 
viii -f 444pp. 53/8 X 8. T73 Paperbound $2.50 



THE PHILOSOPHICAL WRITINGS OF PEIRCE, edited by Justus Buchler. (Formerly published as 
THE PHILOSOPHY OF PEIRCE.) This is a carefully balanced exposition of Peirce's complete 
system, written by Peirce himself. It covers such matters as scientific method, pure chance 
vs. law, symbolic logic, theory of signs, pragmatism, experiment, and other topics. Intro¬ 
duction by Justus Buchler, Columbia University, xvi -f 368pp. 53/8 x 8. , « 

T217 Paperbound $2.25 

LANGUAGE, TRUTH AND LOGIC, A. Ayer. A clear introduction to the Vienna and Cambridge 
schools of Logical Positivism. It sets up specific tests by which you can evaluate validity of 
Ideas, etc. Contents; Function of philosophy, elimination of metaphysics, nature of analysis, 
a priori, truth and probability, etc. 10th printing. “I should like to have written it myself, 
Bertrand Russell. Index. 160pp. 53/8 x 8. TIO Paperbound $1.35* 

THE PSYCHOLOGY OF INVENTION IN THE MATHEMATICAL FIELD, J. Hadamard. Where do ideas 
come from? What role does the unconscious play? Are ideas best developed by mathematical 
reasoning, word reasoning, visualization? What are the methods used by Einstein, Poincare, 
Galton, Riemann? How can these techniques be applied by others? Hadamard, one of the 
world’s leading mathematicians, discusses these and other questions, xiii 4- 145pp. 53/8 x 8. 

T107 Paperbound $1.25 

See also WHAT IS SCIENCE? Norman Campbell; FADS AND FALLACIES IN THE NAME OF 
SCIENCE, Martin Gardner; SCIENCE, THEORY AND MAN, Erwin Schrodinger; POPULAR SCIEN¬ 
TIFIC LECTURES, Hermann von Helmholtz; THE PRINCIPLES OF SCIENCE, W. S. Jevons; A 
HISTORY OF PHYSICS, F. Cajori. 


MATHEMATICS: ELEMENTARY TO INTERMEDIATE 


HOW TO CALCULATE QUICKLY, Henry Sticker. This handy volume offers a tried and true 
method for helping you in the basic mathematics of daily life—addition, subtraction, multipli¬ 
cation, division, fractions, etc. It is designed to awaken your “number sense” or the ability 
to see relationships between numbers as whole quantities. It is not a collection of tricks 
working only on special numbers, but a serious course of over 9,000 problems and their 
solutions, teaching special techniques not taught in schools: left-to-right multiplication, new 
fast ways of division, etc. 5 or 10 minutes daily ^se will double or triple your calculation 
speed. Excellent for the scientific worker who is at home in higher math, but is not satisfied 
with his speed and accuracy in lower mathematics. 256pp. 5 x 7V4. T295 Paperbound $1.00 


TEACH YOURSELF books. For adult self-study, for refresher and 
supplementary study. 

The most effective series of home study mathematics books on the market! With absolutely 
no outside help, they will teach you as much as any similar college or high-school course, 
or will helpfully supplement any such course. Each step leads directly to the next, each 
question is anticipated. Numerous lucid examples and carefully-wrought practice problems 
illustrate meanings. Not skimpy outlines, not surveys, not usual classroom texts, these 204- 
to 380-page books are packed with the finest instruction you’ll find anywhere for adult 
self-study. 

TEACH YOURSELF ALGEBRA, P. Abbott. Formulas, coordinates, factors, graphs of quadratic 
functions, quadratic equations, logarithms, ratio, irrational numbers, arithmetical, geomet¬ 
rical series, much more. 1241 problems, solutions. Tables. 52 illus. 307pp. 6% x 4V4. 

Clothbound $2.00 

TEACH YOURSELF GEOMETRY, P. Abbott. Solids, lines, points, surfaces, angle measurement, 
triangles, theorem of Pythagoras, polygons, loci, the circle, tangents, symmetry, solid geometry, 
prisms, pyramids, solids of revolution, etc. 343 problems, solutions. 268 illus. 334pp. 
6^8 X 4V4. Clothbound $2.00 

TEACH YOURSELF TRIGONOMETRY, P. Abbott. Geometrical foundations, indices, logarithms, 
trigonometrical ratios, relations between sides, angles of triangle, circular measure, trig, 
ratios of angles of any magnitude, much more. Requires elementary algebra, geometry. 
465 problems, solutions. Tables. 102 illus. 204pp. 6% x 41 / 4 . Clothbound $2.00 

TEACH YOURSELF THE CALCULUS, P. Abbott. Variations in functions, differentiation, solids 
of revolution, series, elementary differential equations, areas by integral calculus, much more. 
Requires algebra, trigonometry. 970 problems, solutions. Tables. 89 illus. 380pp. 67/8 x 41/4. 

Clothbound $2.00 

TEACH YOURSELF THE SLIDE RULE, B. Snodgrass. Fractions, decimals, A-D scales, log-log 
scales, trigonometrical scales, indices, logarithms. Commercial, precision, electrical, dual- 
istic, Brighton rules. 80 problems, solutions. 10 illus. 207pp. 6% x 4V4. Clothbound $2.00 
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ARITHMETICAL EXCURSIONS; AN ENRICHMENT OF ELEMENTARY MATHEMATICS, H. Bowers and 
J. Bowers. For students who want unusual methods of arithmetic never taught in school; for 
adults who want to increase their number sense. Little known facts about the most simple 
num.bers, arithmetical entertainments and puzzles, figurate numbers, number chains, mysteries 
and folklore of numbers, the “Hin-dog-abic” number system, etc. First publication. Index. 
529 numbered problems and diversions, all with answers. Bibliography. 50 figures, xiv + 
320pp. 53/8 X 8. T770 Paperbound $1.65 

HOW DO YOU USE A SLIDE RULE? by A. A. Merrill. Not a manual for mathematicians and engin¬ 
eers, but a lucid step-by-step explanation that presents the fundamental rules clearly enough 
to be understood by anyone who could benefit by the use of a slide rule in his work or 
business. This work concentrates on the 2 most important operations: multiplication and 
division. 10 easy lessons, each with a clear drawing, will save you countless hours in your 
banking, business, statistical, and other work. First publication. Index. 2 Appendixes. 10 
illustrations. 78 problems, all with answers, vi + 36pp. GVs x 91 / 4 . T62 Paperbound 750 

THE THEORY AND OPERATION OF THE SLIDE RULE, J. P. Ellis. Not a skimpy “instruction man¬ 
ual”, but an exhaustive treatment that will save you hours throughout your career. Sup¬ 
plies full understanding of every scale on the Log Log Duplex Decitrig type of slide rule. 
Shows the most time-saving methods, and provides practice useful in the widest variety of 
actual engineering situations. Each operation introduced in terms of underlying logarithmic 
theory. Summary of prerequisite math. First publication. Index. 198 figures. Over 450 prob¬ 
lems with answers. Bibliography. 12 Appendices, ix + 289pp. 53/8 x 8. 

S727 Paperbound $2.00 

TEXTBOOK OF ALGEBRA, G. Chrystal. One of the great mathematical textbooks, still about the 
best source for complete treatments of the topics of elementary algebra; a chief reference 
work tor teachers and students of algebra in advanced high school and university courses, or 
for the mathematician working on problems of elementary algebra or looking for a background 
to more advanced topics. Ranges from basic laws and processes to extensive examination of 
such topics as limits, infinite series, general properties of integral numbers, and probability 
theory. Emphasis is on algebraic form, the foundation of analytical geometry and the key to 
modern developments in algebra. Prior course in algebra is desirable, but not absolutely 
necessary. Includes theory of quotients, distribution of products, arithmetical theory of surds, 
theory of interest, permutations and combinations, general expansion theorems, recurring 
fractions, and much, much more. Two volume set. Index in each volume. Over 1500 exercises, 
approximately half with answers. Total of xlviii -t- 1187pp. 53/8 x 8. 

5750 Vol I Paperbound $2.35 

5751 Vol II Paperbound S2.35 

The set $4.70 


COLLEGE ALGEBRA, H. B. Fine. Standard college text that gives a systematic and deductive 
structure to algebra; comprehensive, connected, with emphasis on theory. Discusses the 
commutative, associative, and distributive laws of number in unusual detail, and goes on 
with undetermined coefficients, quadratic equations, progressions, logarithms, permutations, 
probability, power series, and much more. Still most valuable elementary-intermediate text 
on the science and structure of algebra. Index. 1560 problems, all with answers, x + 631pp. 
53/8 x 8. T211 Paperbound $2.75 


COORDINATE GEOMETRY, L. P. Eisenhart. Thorough, unified introduction. Unusual for ad¬ 
vancing in dimension within each topic (treats together circle, sphere; polar coordinates, 
3-dimensional coordinate systems; conic sections, quadric surfaces), affording exceptional 
insight into subject. Extensive use made of determinants, though no previous knowledge 
of them is assumed. Algebraic equations of 1st degree, 2 and 3 unknowns, carried further 
than usual in algebra courses. Over 500 exercises. Introduction. Appendix. Index. Bibliog¬ 
raphy. 43 illustrations. 310pp. 53/8 x 8. S600 Paperbound $1.65 


A TREATISE ON PLANE AND ADVANCED TRIGONOMETRY, E. W. Hobson. Extraordinarily wide 
coverage, going beyond usual college level trig, one of the few works covering advanced 
trig in full detail. By a great expositor with unerring anticipation and lucid clarification 
of potentially difficult points. Includes circular functions; expansion of functions of multiple 
angle; trig tables; relations between sides and angles of triangle; complex numbers; etc. 
Many problems solved completely. “The best work on the subject.” Nature. Formerly entitled 
“A Treatise on Plane Trigonometry.” 689 examples. 6 figures, xvi + 383pp. 53/8 x 8. 

S353 Paperbound $2.25 


FAMOUS PROBLEMS OF ELEMENTARY GEOMETRY, Felix Klein. Expanded version of the 1894 
Easter lectures at Gottingen. 3 problems of classical geometry, in an excellent mathematical 
treatment by a famous mathematician: squaring the circle, trisecting angle, doubling cube. 
Considered with full modern implications: transcendental numbers, pi, etc. Notes by R. Archi¬ 
bald. 16 figures, xi + 92pp. 53/8 x 8. T298 Paperbound $1.00 


MONOGRAPHS ON TOPICS OF MODERN MATHEMATICS, edited by J. W. A. Young. Advanced 
mathematics for persons who haven’t gone beyond or have forgotten high school algebra. 
9 monographs on foundation of geometry, modern pure geometry, non-Euclidean geometry, 
fundamental propositions of algebra, algebraic equations, functions, calculus, theory of num¬ 
bers, etc. Each monograph gives proofs of important results, and descriptions of leading 
methods, to provide wide coverage. New introduction by Prof. M. Kline, N. Y. University. 
100 diagrams, xvi -f 416pp. 6V8 x 9V4. S289 Paperbound $2.00 
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APPLIED MATHEMATICS FOR RADIO AND COMMUNICATIONS ENGINEERS, C. E. Smith. No 

extraneous material here!—only the theories, equations, and operations essential and im¬ 
mediately useful for radio work. Can be used as refresher, as handbook of applications and 
tables, or as full home-study course. Ranges from simplest arithmetic through calculus, series, 
and wave forms, hyperbolic trigonometry, simultaneous equations in mesh circuits, etc. 
Supplies applications right along with each math topic discussed. 22 useful tables of func¬ 
tions, formulas, logs, etc. Index. 166 exercises, 140 examples, all with answers. 95 diagrams. 
Bibliography, x -H 336pp. 53/8 x 8 . S141 Paperbound $1.75 


HIGHER MATHEMATICS FOR STUDENTS OF CHEMISTRY AND PHYSICS, J. W. Mellor. Not abstract, 
but practical, building its problems out of familiar laboratory material, this covers differential 
calculus, coordinate, analytical geometry, functions, integral calculus, infinite series, 
numerical equations, differential equations, Fourier’s theorem, probability, theory of errors, 
calculus of variations, determinants. “If the reader is not familiar with this book, it will 
repay him to examine it,” CHEM. & ENGINEERING NEWS. 800 problems. 189 figures. BiWiog- 
raphy. xxi + 64ipp. 53/8 x 8 . S193 Paperbound $2.50 


TRIGONOMETRY REFRESHER FOR TECHNICAL MEN, A. Albert Klaf. 913 detailed questions and 
answers cover the most important aspects of plane and spherical trigonometry. They will help 
you to brush up or to clear up difficulties in special areas. The first portion of this book 
covers plane trigonometry, including angles, quadrants, trigonometrical functions, graphical 
representation, interpolation, equations, logarithms, solution of triangle, use of the slide 
rule and similar topics. 188 pages then discuss application of plane trigonometry to special 
problems in navigation, surveying, elasticity, architecture, and various fields of engineering. 
Small angles, periodic functions, vectors, polar coordinates, de Moivre’s theorem are fully 
examined. The third section of the book then discusses spherical trigonometry and the 
solution of spherical triangles, with their applications to terrestrial and astronomical prob¬ 
lems. Methods of saving time with numerical calculations, simplification of principal func¬ 
tions of angle, much practical information make this a most useful book. 913 questions an¬ 
swered. 1738 problems, answers to odd numbers. 494 figures. 24 pages of useful formulae, 
functions. Index, x 4- 629pp. 53/8 x 8 . T371 Paperbound $2.00 


CALCULUS REFRESHER FOR TECHNICAL MEN, A. Albert Klaf. This book is unique in English 
as a refresher for engineers, technicians, students who either wish to brush up their 
calculus or to clear up uncertainties. It is not an ordinary text, but an examination of 
most important aspects of integral and differential calculus in terms of the 756 questmns 
most likely to occur to the technical reader. The first part of this book covers simple differ¬ 
ential calculus, with constants, variables, functions. Increments, derivatives, differentiation, 
logarithms, curvature of curves, and similar topics. The second part covers fundamental 
ideas of integration, Inspection, substitution, transformation, reduction, areas and volumes, 
mean value, successive and partial integration, double and triple integration. Practical 
aspects are stressed rather than theoretical. A 50-page section illustrates the application 
of calculus to specific problems of civil and nautical engineering, electricity, stress and 
strain, elasticity, industrial engineering, and similar fields.—756 questions answered. 566 
problems, mostly answered. 36 pages of useful constants, formulae for ready reference. 
Index. V -t- 431pp. 53/8 x 8 . T370 Paperbound $2.00 


See also MATHEMATICS IN ACTION, 0. Sutton; GREAT IDEAS OF MODERN MATHEMATICS, 
THEIR NATURE AND USE, Jagjit Singh; PROBABILITIES AND LIFE, Emile Borel; CHANCE, LUCK 
AND STATISTICS. Horace Levinson; THE FOURTH DIMENSION SIMPLY EXPLAINED, H. Manning; 
CONTEMPORARY GEOMETRY, A. Delachet; INTRODUCTION TO PROJECTIVE GEOMETRY, R. Winger; 
INTRODUCTORY NON-EUCLIDEAN GEOMETRY, H. P. Manning; AN INTRODUCTION TO SYMBOLIC 
LOGIC, Susanne Langer; MATHEMATICAL TABLES AND FORMULAS, R. Carmichael. 


MATHEMATICS: INTERMEDIATE TO ADVANCED 


General 

INTRODUCTION TO APPLIED MATHEMATICS, Francis D. Murnaghan. A practical and thoroughly 
sound introduction to a number of advanced branches of higher mathematics. Ai^ng the 
selected topics covered in detail are: vector and matrix analysis, partial and differential 
equations, integral equations, calculus of variations, Laplace transform theory, the vector 
triple product, linear vector functions, quadratic and bilinear forms, Fourier series, spherical 
harmonics, Bessel functions, the Heaviside expansion forrnula, and many others. Extremely 
useful book for graduate students in physics, engineering, chemistry, and mathematics. 
Index. Ill study exercises with answers. 41 illustrations, ix + 389pp. 53/8 x 8 V 2 . 

S1042 Paperbound $2.25 

OPERATIONAL METHODS IN APPLIED MATHEMATICS, H. S. Carslaw and J. C. Jaeger. Explana¬ 
tion of the application of the Laplace Transformation to differential equations, a simple and 
effective substitute for more difficult and obscure operati 9 nal methods. Of great practical 
value to engineers and to all workers in applied mathematics. Chapters on: Ordinary Linear 
Differential Equations with Constant Coefficients;; Electric Circuit Theory; Dynamical Appli¬ 
cations; The Inversion Theorem for the Laplace Transformation; Conduction of Heat; Vibra¬ 
tions of Continuous Mechanical Systems; Hydrodynamics; Impulsive Functions; Chains of 
Differential Equations; and other related matters. 3 appendices. 153 problems, many with 
answers. 22 figures, xvi + 359pp. 53/8 x 81 / 2 . SlOll Paperbound $2.50 
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Algebra, group theory, determinants, sets, matrix theory 

ALGEBRAS AND THEIR ARITHMETICS, L. E. Dickson. Provides the foundation and background 
necessary to any advanced undergraduate or graduate student studying abstract algebra. 
Begins with elementary Introduction to linear transformations, matrices, field of complex 
numbers; proceeds to order, basal units, modulus, quaternions, etc.; develops calculus of 
linears sets, describes various examples of algebras including invariant, difference, nilpotent, 
semi-simple. “Makes the reader marvel at his genius for clear and profound analysis,” Amer. 
Mathematical Monthly. Index, xii + 241pp. 53/8 x 8. S616 Paperbound $1.50 

THE THEORY OF EQUATIONS WITH AN INTRODUCTION TO THE THEORY OF BINARY ALGEBRAIC 
FORMS, W. S. Burnside and A. W. Panton. Extremely thorough and concrete discussion of the 
theory of equations, with extensive detailed treatment of many topics curtailed in later texts. 
Covers theory of algebraic equations, properties of polynomials, symmetric functions, derived 
functions, Horner's process, complex numbers and the complex variable, determinants and 
methods of elimination, invariant theory (nearly 100 pages), transformations, introduction to 
Galois theory, Abelian equations, and much more. Invaluable supplementary work for modern 
students and teachers. 759 examples and exercises. Index in each volume. Two volume set. 
Total of xxiv + 604pp. 53/8 x 8. S714 Vol I Paperbound $1.85 

S715 Vol II Paperbound $1.85 
The set $3.70 

COMPUTATIONAL METHODS OF LINEAR ALGEBRA, V. N. Faddeeva, translated by C. 0. Benster. 
First English translation of a unique and valuable work, the only work in English present¬ 
ing a systematic exposition of the most important methods of linear algebra—classical 
and contemporary. Shows in detail how to derive numerical solutions of problems in mathe¬ 
matical physics which are frequently connected with those of linear algebra. Theory as well 
as individual practice. Part I surveys the mathematical background that is indispensable 
to what follows. Parts II and III, the conclusion, set forth the most important methods 
of solution, for both exact and iterative groups. One of the most outstanding and valuable 
features of this work is the 23 tables, double and triple checked for accuracy. These tables 
will not be found elsewhere. Author’s preface. Translator’s note. New bibliography and 
index, x + 252pp. 53/8 x 8. S424 Paperbound $2.00 

ALGEBRAIC EQUATIONS, E. Dehn. Careful and complete presentation of Galois’ theory of alge¬ 
braic equations; theories of Lagrange and Galois developed in logical rather than historical 
form, with a more thorough exposition than in most modern books. Many concrete applica¬ 
tions and fully-worked-out examples. Discusses basic theory (very clear exposition of the 
symmetric group); isomorphic, transitive, and Abelian groups; applications of Lagrange’s and 
Galois’ theories; and much more. Newly revised by the author. Index. List of Theorems, 
xi -f 208pp. 53/8 X 8. S697 Paperbound $1.45 

ALGEBRAIC THEORIES, L. E. Dickson. Best thorough introduction to classical topics in higher 
algebra develops theories centering around matrices, invariants, groups. Higher algebra, 
Galois theory, finite linear groups, Klein’s icosahedron, algebraic invariants, linear trans¬ 
formations, elementary divisors, invariant factors; quadratic, bi-linear, Hermitian forms, 
singly and in pairs. Proofs rigorous, detailed; topics developed lucidly, in close connection 
with their most frequent mathematical applications. Formerly “Modern Algebraic Theories.” 
155 problems. Bibliography. 2 indexes. 285pp. 53/8 x 8. S547 Paperbound $1.50 


LECTURES ON THE ICOSAHEDRON AND THE SOLUTION OF EQUATIONS OF THE FIFTH DEGREE, 
Felix Klein. The solution of quintics in terms of rotation of a regular icosahedron around its 
axes of symmetry. A classic & indispensable source for those interested in higher algebra, 
geometry, crystallography. Considerable explanatory material included. 230 footnotes, mostly 
bibliographic. 2nd edition, xvi + 289pp. 53/8 x 8. S314 Paperbound $2.25 


LINEAR GROUPS, WITH AN EXPOSITION OF THE GALOIS FIELD THEORY, L. E. Dickson. The 

classic exposition of the theory of groups, well within the range of the graduate student. 
Part I contains the most extensive and thorough presentation of the theory of Galois Fields 
available, with a wealth of examples and theorems. Part II is a full discussion of linear 
groups of finite order. Much material in this work is based on Dickson’s own contributions. 
Also includes expositions of Jordan, Lie, Abel, Betti-Mathieu, Hermite, etc. “A milestone 
in the development of modern algebra,” W. Magnus, in his historical introduction to this 
edition. Index, xv -f 312pp. 53/8 x 8. S482 Paperbound $1.95 


INTRODUCTION TO THE THEORY OF GROUPS OF FINITE ORDER, R. Carmichael. Examines funda¬ 
mental theorems and thdir application. Beginning with sets, systems, permutations, etc., it 
progresses in easy stages through important types of groups: Abelian, prime power, per¬ 
mutation, etc. Except 1 chapter where matrices are desirable, no higher math needed. 783. 
exercises, problems. Index, xvi + 447pp. 53/8 x 8. S300 Paperbound $3.00 


THEORY OF GROUPS OF FINITE ORDER, W. Burnside. First published some 40 years ago, 
this is still one of the clearest introductory texts. Partial contents: permutations, groups 
independent of representation, composition series of a group, isomorphism of a group with 
itself, Abelian groups, prime power groups, permutation groups, invariants of groups of linear 
substitution, graphical representation, etc, 45pp. of notes. Indexes, xxiv + 512pp. 53/8 x 8. 

S38 Paperbound $2.75 
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THEORY AND APPLICATIONS OF FINITE GROUPS, G. A. Miller, H. F. Blichfeldt, L. E. Dickson. 

Unusually accurate and authoritative work, each section prepared by a leading specialist: 
Miller on substitution and abstract groups, Blichfeldt on finite groups of linear honiogeneous 
transformations, Dickson on applications of finite groups. Unlike more modern works, this gives 
the concrete basis from which abstract group theory arose. Includes Abelian groups, prime- 
power groups, isomorphisms, matrix forms of linear transformations, Sylow groups, Galois 
theory of algebraic equations, duplication of a cube, trisection of an angle, etc. 2 Indexes. 
267 problems, xvii + 390pp. 53/8 x 8. S216 Paperbound $2.00 

CONTINUOUS GROUPS OF TRANSFORMATIONS, L. P. Eisenhart. Intensive study of the theory and 
geometrical applications of continuous groups of transformations; a standard work on the 
subject, called forth by the revolution in physics in the 1920’s. Covers tensor analysis, 
Riemannian geometry, canonical parameters, transitivity, imprimitivity, differential invariants, 
the algebra of constants of structure, differential geometry, contact transformations, etc. 
“Likely to remain one of the standard works on the subject for many years . . . principal 
theorems are proved clearly and concisely, and the arrangement of the whole is coherent, 
MATHEMATICAL GAZETTE. Index. 72-item bibliography. 185 exercises, ix I 2 qq 

THE THEORY OF GROUPS AND QUANTUM MECHANICS, H. Weyl. Discussions of Schroedinger’s 
wave equation, de Broglie’s waves of a particle, Jordan-Hoelder theorenri. Lie s continuous 
groups of transformations, Pauli exclusion principle, quantization of Maxwell-Dirac field 
equations, etc. Unitary geometry, quantum theory, groups, application of groups to quantum 
mechanics, symmetry permutation group, algebra of symmetric transforniation, etc. 2n^d 

revised edition. Bibliography. Index, xxii + 422pp. 53/8 x 8. S269 Paperbound $2.35 

APPLIED GROUP-THEORETIC AND MATRIX METHODS, Bryan Higman. The first systematic 

treatment of group and matrix theory for the physical scientist. Contains a comprehensive, 
easily-followed exposition of the basic ideas of group theory (realized through matrices) and 
its applications in the various areas of physics and chemistry: tensor analysis, re ativity, 
quantum theory, molecular structure and spectra, and Eddington s quantum rel^ativity. 
Includes rigorous proofs available only in works of a far more advanced character. 34 
figures, numerous tables. Bibliography. Index, xiii + 454pp. 53/3 x^SJe.^ paperbound $3.00 

THE THEORY OF GROUP REPRESENTATIONS, Francis D. Murnaghan. A comprehensive intro¬ 
duction to the theory of group representations. Particular attention is devoted to those 

groups—mainly the symmetric and rotation groups—which have proved to be of funda¬ 

mental significance for quantum mechanics (esp. nuclear physics). Also a valuable contribu¬ 
tion to the literature on matrices, since the usual representations of groups are groups of 

matrices. Covers the theory of group integration (as developed by Schur and Weyl), the 

theory of 2-valued or spin representations, the representations of the symmetric group, the 

crystallographic groups, the Lorentz group, reducibility (Schur’s lemma, Burnside s Theorem, 
etc.), the alternating group, linear groups, the orthogonal group, etc. Index. List of refer¬ 
ences. xi + 369pp. 53/8 X 8 V 2 . S1112 Paperbound $2.35 

THEORY OF SETS, E. Kamke. Clearest, amplest introduction in English, well suited for inde¬ 
pendent study. Subdivision of main theory, such as theory of sets of points, are discussed, 
but emphasis is on general theory. Partial contents: rudiments of set theory, arbitrary sets 
and their cardinal numbers, ordered sets and their order types, well-ordered sets and their 
cardinal numbers. Bibliography. Key to symbols. Index, vii + Paperbound $1.50 

THE THEORY OF DETERMINANTS, MATRICES, AND INVARIANTS, H. W. Turnbull. Important 

study includes all salient features and major theories. 7 chapters on determinants and 

matrices cover fundamental properties, Laplace identities, multiplication, linear equations, 
rank and differentiation, etc. Sections on invariants gives general properties, symbolic and 
direct methods of reduction, binary and polar forms, general linear transformation, first 
fundamental theorem, multilinear forrhs. Following chapters study development and proof 

of Hilbert’s Basis Theorem, Gordan-Hilbert Finiteness Theorem, Clebsch’s Theorem, and 
include discussions of apolarity, canonical forms, geometrical interpretations of algebraic 
forms complete system of the general quadric, etc. New preface and appendix. Bibliography, 
xviii + 374pp. 53/8 x 8. S699 Paperbound $2.25 

AN INTRODUCTION TO THE THEORY OF CANONICAL MATRICES, H. W. Turnbull and A. C. Aitken. 

All principal aspects of the theory of canonical matrices, from definitions and fundamental 
properties of matrices to the practical applications of their reduction to canonical form. 
Beginning with matrix multiplications, reciprocals, and partitioned matrices, the authors go 
on to elementary transformations and bilinear and quadratic forms. Also covers such topics 
as a rational canonical form for the collineatory group, congruent and conjunctive transfor¬ 
mation for quadratic and hermitian forms, unitary and orthogonal transformations, canonical 
reduction of pencils of matrices, etc. Index. Appendix. Historical notes at chapter ends 

Bibliographies. 275 problems, xiv -f- 200pp. 53/8 x 8. S177 Paperbound $1.55 

A TREATISE ON THE THEORY OF DETERMINANTS, T. Muir. Unequalled as an exhaustive compila¬ 
tion of nearly all the known facts about determinants up to the early 1930’s. Covers notation 
and general properties, row and column transformation, symmetry, compound determinants, 
adjugates, rectangular arrays and matrices, linear dependence, gradients, Jacobians, Hessians, 
Wronskians, and much more. Invaluable for libraries of industrial and research organizations 
as well as for student, teacher, and mathematician; very useful m the field of computing 
machines. Revised and enlarged by W. H. Metzler. Index. 485 problems and scores of numeri¬ 
cal examples, iv -f 766pp. 53/8 x 8. S670 Paperbound $3.00 


THEORY OF DETERMINANTS IN THE HISTORICAL ORDER OF DEVELOPMENT, Sir Thomas Muir. 

Unabridged reprinting of this complete study of 1,859 papers on determinant theory written 
between 1693 and 1900. Most important and original sections reproduced, valuable com¬ 
mentary on each. No other work is necessary for determinant research: all types are covered— 
each subdivision of the theory treated separately; all papers dealing with each type are 
covered; you are told exactly what each paper is about and how important its contribution is. 
Each result, theory, extension, or modification is assigned its own identifying numeral so that 
the full history may be more easily followed. Includes papers on determinants in general, 
determinants and linear equations, symmetric determinants, alternants, recurrents, determi¬ 
nants having invariant factors, and all other major types. “A model of what such histories 
ought to be,” NATURE. “Mathematicians must ever be grateful to Sir Thomas for his monu¬ 
mental work,” AMERICAN MATH MONTHLY. Four volumes bound as two. Indices. Bibliog¬ 
raphies. Total of Ixxxiv -f 1977pp. 53/8 x 8. S672-3 The set, Clothbound $12.50 

See also TEACH YOURSELF ALGEBRA, P. Abbott; COLLEGE ALGEBRA, H. B. Fine; TEXTBOOK OF 
ALGEBRA, G. Chrystal; ELEMENTARY MATHEMATICS FROM AN ADVANCED STANDPOINT, ARITH¬ 
METIC, ALGEBRA, ANALYSIS, Felix Klein; MONOGRAPHS ON TOPICS OF MODERN MATHEMATICS, 
ed. J. W. A. Young. 

Calculus and function theory, Fourier theory, infinite series, calculus of 
variations, real and complex functions 

A COURSE IN MATHEMATICAL ANALYSIS, Edouard Goursat. Trans, by E. R. Hedrick, 0. Dunkel. 

Classic study of fundamental material thoroughly treated. Exceptionally lucid exposition of 
wide range of subject matter for student with 1 year of calculus. Vol. 1: Derivatives and 
Differentials, Definite Integrals, Expansion in Series, Applications to Geometry. Problems. 
Index. 52 illus. 556pp. Vol. 2, Part I: Functions of a Complex Variable, Conformal Repre¬ 
sentations, Doubly Periodic Functions, Natural Boundaries, etc. Problems. Index. 38 illus. 
269pp. Vol. 2, Part 2; Differential Equations, Cauchy-Lipschitz Method, Non-linear Differential 
Equations, Simultaneous Equations, etc. Problems. Index. 308pp. 53/8 x 8. 

Vol. 1 S554 Paperbound $2.50 
VoF. 2 part 1 S555 Paperbound $1.85 
Vol. 2 part 2 S556 Paperbound $1.85 
3 vol. set $6.20 


FIVE VOLUME “THEORY OF FUNCTIONS’ SET BY KONRAD KNOPP 


This five-volume set, prepared by Konrad Knopp, provides a complete and readily followed 
account of theory of functions. Proofs are given concisely, yet without sacrifice of complete¬ 
ness or rigor. These volumes are used as texts by such universities as M.I.T., University of 
Chicago, N. Y. City College, and many others. “Excellent introduction . . . remarkably 
readable, concise, clear, rigorous,” JOURNAL OF THE AMERICAN STATISTICAL ASSOCIATION. 

ELEMENTS OF THE THEORY OF FUNCTIONS, Konrad Knopp. This book provides the student 
with background for further volumes in this set, or texts on a similar level. Partial contents: 
foundations, system of complex numbers and the Gaussian plane of numbers, Riemann 
sphere of numbers, mapping by linear functions, normal forms, the logarithm, the cyclometric 
functions and binomial series. “Not only for the young student, but also for the student 
who knows all about what Is in It,” MATHEMATICAL JOURNAL. Bibliography. Index. 140pp. 
53/8 X 8. S154 Paperbound $1.50 

THEORY OF FUNCTIONS, PART I, Konrad Knopp. With volume II, this book provides coverage 
of basic concepts and theorems. Partial contents: numbers and points, functions of a com¬ 
plex variable, integral of a continuous function, Cauchy’s integral theorem, Cauchy's integral 
formulae, series with variable terms, expansion of analytic functions in power series, analytic 
continuation and complete definition of analytic functions, entire transcendental functions, 
Laurent expansion, types of singularities. Bibliography. Index, vii + 146pp. 53/8 x 8. 

S156 Paperbound $1.35 

THEORY OF FUNCTIONS, PART II, Konrad Knopp. Application and further development of 
general theory, special topics. Single valued functions, entire, Weierstrass, Meromorphic 
functions. Riemann surfaces. Algebraic functions. Analytical configuration, Riemann surface. 
Bibliography. Index, x -f 150pp. 53/8 x 8. S157 Paperbound $1.35 

PROBLEM BOOK IN THE THEORY OF FUNCTIONS, VOLUME 1, Konrad Knopp. Problems in ele¬ 
mentary theory, for use with Knopp’s THEORY OF FUNCTIONS, or any other text, arranged 
according to increasing difficulty. Fundamental concepts, sequences of numbers and infinite 
series, complex variable, integral theorems, development in series, conformal mapping. 182 
problems. Answers, viii + 126pp. 53/8 x 8. S158 Paperbound $1.35 

PROBLEM BOOK IN THE THEORY OF FUNCTIONS, VOLUME 2, Konrad Knopp. Advanced theory 
of functions, to be used either with Knopp’s THEORY OF FUNCTIONS, or any other com¬ 
parable text. Singularities, entire & meromorphic functions, periodic, analytic, continuation, 
multiple-valued functions, Riemann surfaces, conformal mapping. Includes a section of addi¬ 
tional elementary problems. “The difficult task of selecting from the immense material of the 
modern theory of functions the problems just within the reach of the beginner is here 
masterfully accomplished,” AM. MATH. SOC. Answers. 138pp. 53/8 x 8. S159 Paperbound $1.50 
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MODERN OPERATIONAL CALCULUS: WITH APPLICATIONS IN TECHNICAL MATHEMATICS, N. W. 
McLactilan. An introduction to modern operational calculus based upon the Laplace trans¬ 
form, applying it to the solution of ordinary and partial differential equations. For physi¬ 
cists, engineers, and applied mathematicians. Partial contents-. Laplace transform, theorems 
or rules of the operational calculus, solution of ordinary ana partial linear differential 
equations with constant coefficients, evaluation of integrals and establishment of mathe¬ 
matical relationships, derivation of Laplace transforms of various functions, etc. Six appen¬ 
dices deal with Heaviside’s unit function, etc. Revised edition. Index. Bibliography, xiv + 
218pp. 53/8 X 8 V 2 . S192 Paperbound $1.75 


ADVANCED CALCULUS, E. B. Wilson. An unabridged reprinting of the work which continues 
to be recognized as one of the most comprehensive and useful texts in the field. It contains 
an immense amount of well-presented, fundamental material, including chapters.on vector 
functions, ordinary differential equations, special functions, calculus of variations, etc., 
which are excellent introductions to these areas. For students with only one year of cal¬ 
culus, more than 1300 exercises cover both pure math and applications to engineering 
and physical problems. For engineers, physicists, etc., this work, with its 54 page intro¬ 
ductory review, is the ideal reference and refresher. Index, lx + 566pp. 53/8 x 8. 

S504 Paperbound $3.00 


ASYMPTOTIC EXPANSIONS, A. Erdelyi. The only modern work available in English, this is an 
unabridged reproduction of a monograph prepared for the Office of Naval Research. It dis¬ 
cusses various procedures for asymptotic evaluation of Integrals containing a large parameter 
and solutions of ordinary linear differential equations. Bibliography of 71 items, vi +^108pp. 
53 /Q X g_ S318 Paperbound $1.35 


MODERN THEORIES OF INTEGRATION, H. Kestelman. Connected and concrete coverage, with 
fully-worked-out proofs for every step. Ranges from elementary definitions through theory 
of aggregates, sets of points, Riemann and Lebesgue integration, and much more. This new 
revised and enlarged edition contains a new chapter on Riemann-Stieitjes intepation, as well 
as a supplementary section of 186 exercises. Ideal for the mathematician, student, teacher, 
or self-studier. Index of Definitions and Symbols. General Index. Bibliography, x + 310pp. 
55/8 X 83/8. S572 Paperbound $2.25 


THEORY OF MAXIMA AND MINIMA, H. Hancock. Fullest treatment ever written; only work in 
English with extended discussion of maxima and minima for functions of 1, 2, or n variables, 
problems with subsidiary constraints, and relevant quadratic forms. Detailed proof of each 
important theorem. Covers the Scheeffer and von Dantscher theories, homogeneous quadratic 
forms reversion of series, fallacious establishment of maxima and minima, etc. Unsurpassed 
treatise for advanced students of calculus, mathematicians, economists, statisticians. Index. 
24 diagrams. 39 problems, many examples. 193pp. 53/8 x 8. S665 Paperbound $1.50 


AN ELEMENTARY TREATISE ON ELLIPTIC FUNCTIONS, A. Cayley. Still the fullest and clearest 
text on the theories of Jacobi and Legendre for the advanced student (and an excellent 
supplement for the beginner). A masterpiece of exposition by the great 19th century British 
mathematician (creator of the theory of matrices and abstract geometry), it covers the 
addition-theory, Landen’s theorem, the 3 kinds of elliptic integrals, transformations, the 
q-functions. reduction of a differential expression, and much more. Index, xii + 386pp. 53/8 x 8. 

S728 Paperbound $2.00 


THE APPLICATIONS OF ELLIPTIC FUNCTIONS, A. G. Greenhill. Modern books forego detail for 
sake of brevity—this book offers complete exposition necessary for proper understanding, 
use of elliptic integrals. Formulas developed from definite physical, geometric problems; 
examples representative enough to offer basic information in widely useable form. Elliptic 
integrals, addition theorem, algebraical form of addition theorem, elliptic integrals of 2nd, 
3rd kind, double periodicity, resolution Into factors, series, transformation, etc. Introduction. 
Index. 25 illus. xi + 357pp. 53/8 x 8. S603 Paperbound $1.75 


THE THEORY OF FUNCTIONS OF REAL VARIABLES, James Pierpont. A 2-volume authoritative 
exposition, by one of the foremost mathematicians of his time. Each theorem stated with 
all conditions, then followed by proof. No need to go through complicated reasoning to dis¬ 
cover conditions added without specific mention. Includes a particularly complete, rigorous 
presentation of theory of measure; and Pierpont’s own work on a theory of Lebesgue 
integrals, and treatment of area of a curved surface. Partial contents, Vol. 1: rational 
numbers, exponentials, logarithms, point aggregates, maxima, minima, proper integrals. 
Improper integrals, multiple proper integrals, continuity, discontinuity, indeterminate forms. 
Vol. 2: point sets, proper integrals, series, power series, aggregates, ordinal numbers, 
discontinuous functions, sub-, infra-uniform convergence, much more. Index. 95 illustrations. 
1229pp 53/8 X 8 S558-9, 2 volume set, paperbound $5.20 


FUNCTIONS OF A COMPLEX VARIABLE, James Pierpont. Long one of best in the field. A 
thorough treatment of fundamental elements, concepts, theorems. A complete study, rigor¬ 
ous, detailed, with carefully selected problems worked out to illustrate each topic. Partial 
contents: arithmetical operations, real term series, positive term series, exponential functions, 
integration, analytic functions, asymptotic expansions, functions of Weierstrass, Legendre, 
etc. Index. List of symbols. 122 illus. 597pp. 53/8 x 8. S560 Paperbound $2.45 
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ELEMENTS OF THE THEORY OF REAL FUNCTIONS, J. E. Littlewood. Based on lectures given at 
Trinity College, Cambridge, this book has proved to be extremely successful in introducing 
graduate students to the modern theory of functions. It offers a full and concise coverage 
of classes and cardinal numbers, well-ordered series, other types of series, and elements 
of the theory of sets of points. 3rd revised edition, vii -f- 71pp. SYs x 8. 

S172 Paperbound $1.25 


TRANSCENDENTAL AND ALGEBRAIC NUMBERS, A. 0. Gelfond. First English translation of work 
by leading Soviet mathematician. Thue-Siegel theorem, its p-adic analogue, on approximation 
of algebraic numbers by numbers in fixed algebraic field; Hermite-Lindemann theorem on 
transcendency of Bessel functions, solutions of other differential equations; Gelfond-Schneider 
theorem on transcendency of alpha to power beta; Schneider’s work on elliptic functions, 
with method developed by Gelfond. Translated by L. F. Boron. Index. Bibliography. 200pp. 
53/8 X 8. S615 Paperbound $1.75 


INTRODUCTION TO ELLIPTIC FUNCTIONS: with applications, F. Bowman. Concise, practical 
introduction to elliptic integrals and functions, beginning with the familiar trigonometric 
functions, it requires nothing more from the reader than a knowledge of basic principles 
of differentiation and integration. Discussion confined to the Jacobian functions. Enlarged 
bibliography. Index. 173 problems and examples. 56 figures, 4 tables. 115pp. 53/8 x 8. 

S922 Paperbound $1.50 


ON RIEMANN’S THEORY OF ALGEBRAIC FUNCTIONS AND THEIR INTEGRALS: A SUPPLEMENT 
TO THE USUAL TREATISES, Felix Klein. Klein demonstrates how the mathematical ideas in 
Riemann's work on Abelian integrals can be arrived at by thinking in terms of the flow 
of electric current on surfaces. Intuitive explanations, not detailed proofs given in an 
extremely clear exposition, concentrating on the kinds of functions which can be defined 
on Riemann surfaces. Also useful as an introduction to the origins of topological problems. 
Complete and unabridged. Approved translation by Frances Hardcastle. New introduction. 
43 figures. Glossary, xii + 76pp. 53/8 x 8 V 2 . S1072 Paperbound $1.25 


COLLECTED WORKS OF BERNHARD RIEMANN. This important source book is the first to con¬ 
tain the complete text of both 1892 Werke and the 1902 supplement, unabridged. It contains 
31 monographs, 3 complete lecture courses, 15 miscellaneous papers, which have been of 
enormous importance in relativity, topology, theory of complex variables, and other areas 
of mathematics. Edited by R. Dedekind, H. Weber, M. Noether, W. Wirtinger. German text. 
English introduction by Hans Lewy. 690pp. 53/8 x 8. S226 Paperbound $3.75 


THE TAYLOR SERIES, AN INTRODUCTION TO THE THEORY OF FUNCTIONS OF A COMPLEX 
VARIABLE, P. Dienes. This book investigates the entire realm of analytic functions. Only 
ordinary calculus is needed, except in the last two chapters. Starting with an introduction 
to real variables and complex algebra, the properties of infinite series, elementary func¬ 
tions, complex differentiation and integration are carefully derived. Also biuniform mapping, 
a thorough two part discussion of representation and singularities of analytic functions, 
overconvergence and gap theorems, divergent series, Taylor series on its circle of con¬ 
vergence, divergence and singularities, etc. Unabridged, corrected reissue of first edition. 
Preface and index. 186 examples, many fully worked out. 67 figures, xii + 555pp. 53/3 x 8. 

S391 Paperbound $2.75 


INTRODUCTION TO BESSEL FUNCTIONS, Frank Bowman. A rigorous self-contained exposition 
providing all necessary material during the development, which requires only some knowl¬ 
edge ot calculus and acquaintance with differential equations. A balanced presentation 
including applications and practical use. Discusses Bessel Functions of Zero Order, of Any 
Real Order; Modified Bessel Functions of Zero Order; Definite Integrals; Asymptotic Expan¬ 
sions; Bessel’s Solution to Kepler’s Problem; Circular Membranes; much more. “Clear and 
straightforward . . . useful not only to students of physics and engineering, but to mathe¬ 
matical students in general,’’ Nature. 226 problems. Short tables of Bessel functions. 27 
figures. Index, x + 135pp. 53/8 x 8. S462 Paperbound $1.50 


ELLIPTIC INTEGRALS, H. Hancock. Invaluable in work involving differential equations contain¬ 
ing cubics or quartics under the root sign, where elementary calculus methods are inade¬ 
quate. Practical solutions to problems that occur in mathematics, engineering, physics: 
differential equations requiring integration of Lame’s, Briot’s, or Bouquet’s equations; deter¬ 
mination of arc of ellipse, hyperbola, lemniscate; solutions of problems in elastica; motion 
of a projectile under resistance varying as the cube of the velocity; pendulums; many 
others. Exposition is in accordance with Legendre-Jacobi theory and includes rigorous dis¬ 
cussion of Legendre transformations. 20 figures. 5 place table. Index. 104pp. 5V8 x 8. 

S484 Paperbound $1.25 


LECTURES ON THE THEORY OF ELLIPTIC FUNCTIONS, H. Hancock. Reissue of the only book 
in English with so extensive a coverage, especially of Abel, Jacobi, Legendre, Weierstrasse, 
Hermite, Liouville, and Riemann. Unusual fullness of treatment, plus applications as well as 
theory, in discussing elliptic function (the universe of elliptic integrals originating in works 
of Abel and Jacobi), their existence, and ultimate meaning. Use is made of Riemann to 
provide the most general theory. 40 page table of formulas. 76 figures, xxiii -F 498pp. 

S483 Paperbound $2.55 
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THE THEORY AND FUNCTIONS OF A REAL VARIABLE AND THE THEORY OF FOURIER’S SERIES, 
E. W. Hobson. One of the best introductions to set theory and various aspects of functions 
and Fourier’s series. Requires only a good background in calculus. Provides an exhaustive 
coverage of: metric and descriptive properties of sets of points; transfinite numbers and 
order types; functions of a real variable; the Riemann and Lebesgue integrals; sequences 
and series of numbers; power-series; functions representable by series sequences of continuous 
functions; trigonometrical series; representation of functions by Fourier’s series; complete 
exposition (200pp.) on set theory; and much more. “The best possible guide,’’ Nature. Vol. I: 
88 detailed examples, 10 figures. Index, xv + 736pp. Vol. II: 117 detailed examples, 13 
figures. Index, x + 780pp. eVs x 9i/4. Vol. I: S387 Paperbound $3.50 

Vol. II: S388 Paperbound $3.00 

ALMOST PERIODIC FUNCTIONS, A. S. Besicovitch. This unique and important summary by a 
well-known mathematician covers in detail the two stages of development in Bohr’s theory of 
almost periodic functions: (1) as a generalization of pure periodicity, with results and 
proofs; (2) the work done by Stepanoff, Wiener, Weyl, and Bohr in generalizing the theory. 
Bibliography, xl + 180pp. 53/8 x 8. S18 Paperbound $1.75 

THE ANALYTICAL THEORY OF HEAT, Joseph Fourier. This book, which revolutionized mathe¬ 
matical physics, is listed in the Great Books program, and many other listings of great 
books. It has been used with profit by generations of mathematicians and physicists who are 
interested in either heat or in the application of the Fourier integral. Covers cause and 
reflection of rays of heat, radiant heating, heating of closed spaces, use of trigonometric 
series in the theory of heat, Fourier integral, etc. Translated by Alexander Freeman. 20 
figures, xxii + 466pp. 53/8 x 8. S93 Paperbound $2.50 

AN INTRODUCTION TO FOURIER METHODS AND THE LAPLACE TRANSFORMATION, Philip Franklin. 

Concentrates upon essentials, enabling the reader with only a working knowledge of calculus 
to gain an understanding of Fourier methods in a broad sense, suitable for most applica¬ 
tions. This work covers complex qualities with methods of computing elementary functions 
for complex values of the argument and finding approximations by the use of charts; 
Fourier series and integrals with half-range and complex Fourier series; harmonic analysis; 
Fourier and Laplace transformations, etc.; partial differential equations with applications to 
transmission of electricity; etc. The methods developed are related to physical problems of 
heat flow, vibrations, electrical transmission, electromagnetic radiation, etc. 828 problems 
with answers. Formerly entitled “Fourier Methods.’’ Bibliography. Index, x + 289pp. 53/8 x 8. 

S452 Paperbound $2.00 

THE FOURIER INTEGRAL AND CERTAIN OF ITS APPLICATIONS, Norbert Wiener. The only book- 
length study of the Fourier integral as link between pure and applied math. An expansion 
of lectures given at Cambridge. Partial contents: Plancherel’s theorem, general Tauberian 
theorem, special Tauberian theorems, generalized harmonic analysis. Bibliography, viii -H 
201pp. 5% X 8. S272 Paperbound $1.50 

INTRODUCTION TO THE THEORY OF FOURIER’S SERIES AND INTEGRALS, H. S. Carslaw. 3rd 

revised edition. This excellent Introduction is an outgrowth of the author’s courses at 
Cambridge. Historical introduction, rational and irrational numbers, infinite sequences and 
series, functions of a single variable, definite integral, Fourier series, Fourier integrals, and 
similar topics. Appendixes discuss practical harmonic analysis, periodogram analysis. Lebes- 
gue’s theory. Indexes. 84 examples, bibliography, xii + 368pp. 53/8 x 8. S48 Paperbound $2.25 

FOURIER’S SERIES AND SPHERICAL HARMONICS, W. E. Byerly. Continues to be recognized as 
oiie of most practical, useful expositions. Functions, series, and their differential equations 
are concretely explained in great detail; theory is applied constantly to practical problems, 
which are fully and lucidly worked out. Appendix includes 6 tables of surface zonal har¬ 
monics, hyperbolic functions, Bessel’s functions. Bibliography. 190 problems, approximately 
half with answers, ix + 287pp. 53/8 x 8. S536 Paperbound $1.85 


INFINITE SEQUENCES AND SERIES, Konrad Knopp. First publication in any language! Excel¬ 
lent introduction to 2 topics of modern mathematics, designed to give the student back¬ 
ground to penetrate farther by himself. Sequences & sets, real & complex numbers, etc. 
Functions of a real & complex variable. Sequences & series. Infinite series. Convergent 
power series. Expansion of elementary functions. Numerical evaluation of series. Bibliog¬ 
raphy. V -f 186pp. 53/8 X 8. S153 Paperbound $1.75 


TRIGONOMETRICAL SERIES, Antoni Zygmund. Unique in any language on modern advanced 
level. Contains carefully organized analyses of trigonometric, orthogonal, Fourier systems of 
functions, with clear adequate descriptions of summability of Fourier series, proximation 
theory, conjugate series, convergence, divergence of Fourier series. Especially valuable for 
Russian, Eastern European coverage. Bibliography. 329pp. 53/8 x 8. S290 Paperbound $2.00 

DICTIONARY OF CONFORMAL REPRESENTATIONS, H. Kober. Laplace’s equation in 2 dimensions 
solved in this unique book developed by the British Admiralty. Scores of geometrical forms 
& their transformations for electrical engineers, Joukowski aerofoil for aerodynamists. 
Schwarz-Christoffel transformations for hydrodynamics, transcendental functions. Contents 
classified according to analytical functions describing transformation. Twin diagrams show 
curves of most transformations with corresponding regions. Glossary. Topological index. 447 
diagrams. 244pp. BVs x 9V4. S160 Paperbound $2.00 
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CALCULUS OF VARIAtlONS, A. R. Forsyth. Methods, solutions, rather than determination of 
weakest valid hypotheses. Over 150 examples completely worked-out show use of Euler, 
Legendre, Jacobi, Weierstrass tests for maxima, minima. Integrals with one original de¬ 
pendent variable; with derivatives of 2nd order; two dependent variables, one independent 
variable; double integrals involving 1 dependent variable, 2 first derivatives; double integrals 
involving partial derivatives of 2nd order; triple integrals; much more. 50 diagrams. 678pp. 
5% X 83/8. S622 Paperbound $2.95 

LECTURES ON THE CALCULUS OF VARIATIONS, 0. Bolza. Analyzes in detail the fundamental 
concepts of the calculus of variations, as developed from Euler to Hilbert, with sharp formu¬ 
lations of the problems and rigorous demonstrations of their solutions. More than a score 
of solved examples; systematic references for each theorem. Covers the necessary and suffi¬ 
cient conditions; the contributions made by Euler, Du Bois-Reymond, Hilbert, Weierstrass, 
Legendre, Jacobi, Erdmann, Kneser, and Gauss; and much more. Index. Bibliography, xi + 
271pp. 53/8 x 8. S218 Paperbound $1.75 

A TREATISE ON THE CALCULUS OF FINITE DIFFERENCES, G. Boole. A classic in the literature 
of the calculus. Thorough, clear discussion of basic principles, theorems, methods. Covers 
MacLaurin’s and Herschel's theorems, mechanical quadrature, factorials, periodical constants, 
Bernoulli’s numbers, difference-equations (linear, mixed, and partial), etc. Stresses anal¬ 
ogies with differential calculus. 236 problems, answers to the numerical ones, viii -f 336pp. 
53/8 X 8. S695 Paperbound $1.85 

See also A HISTORY OF THE CALCULUS, C. B. Boyer; GREAT IDEAS OF MODERN MATHEMATICS, 
THEIR NATURE AND USE, Jagjit Singh; MONOGRAPHS ON TOPICS OF MODERN MATHEMATICS, 
ed. J. W. A. Young; TEACH YOURSELF CALCULUS, P. Abbott; CALCULUS REFRESHER FOR TECH¬ 
NICAL MEN, A. A. Klaf; ELEMENTARY MATHEMATICS FROM AN ADVANCED STANDPOINT, ARITH¬ 
METIC, ALGEBRA, ANALYSIS, Felix Klein; INTRODUCTION TO APPLIED MATHEMATICS, F. D. 
Murnaghan; OPERATIONAL METHODS IN APPLIED MATHEMATICS, H. S. Carslaw and J. C. 
Jaeger; ENGINEERING MATHEMATICS, K. S. Miller; MATHEMATICS OF MODERN ENGINEERING, 
E. G. Keller and R. E. Doherty; APPLIED MATHEMATICS FOR RADIO AND COMMUNICATIONS 
ENGINEERS, C. E. Smith; MATHEMATICAL METHODS FOR SCIENTISTS AND ENGINEERS, L P. 
Smith; HIGHER MATHEMATICS FOR STUDENTS OF CHEMISTRY AND PHYSICS, J. W. Mellor; 
THEORY OF FUNCTIONS AS APPLIED TO ENGINEERING PROBLEMS, R. Rothe, F. Ollendorff, K. 
Pohihausen; JACOBIAN ELLIPTIC FUNCTION TABLES, L. Milne-Thomson. 


Differential equations, ordinary and partial; integral equations 

INTRODUCTION TO THE DIFFERENTIAL EOUATIONS OF PHYSICS, L. Hopf. Especially valuable 
to the engineer with no math beyond elementary calculus. Emphasizing intuitive rather than 
formal aspects of concepts, the author covers an extensive territory. Partial contents; Law 
of causality, energy theorem, damped oscillations, coupling by friction, cylindrical and 
spherical coordinates, heat source, etc. Index. 48 figures. 160pp. 53/8 x 8. 

S120 Paperbound $1.35 

INTRODUCTION TO THE THEORY OF LINEAR DIFFERENTIAL EQUATIONS, E. G. Poole. Authorita¬ 
tive discussions of important topics, with methods of solution more detailed than usual, for 
students with background of elementary course in differential equations. Studies existence 
theorems, linearly independent solutions; equations with constant coefficients; with uniform 
analytic coefficients; regular singularities; the hypergeometric equation; conformal repre¬ 
sentation; etc. Exercises. Index. 210pp. 53/8 x 8. S629 Paperbound $1.65 

DIFFERENTIAL EQUATIONS FOR ENGINEERS, P. Franklin. Outgrowth of a course given 10 
years at M. I. T. Makes most useful branch of pure math accessible for practical work. 
Theoretical basis of D.E.’s; solution of ordinary D.E.'s and partial derivatives arising from 
heat flow, steady-state temperature of a plate, wave equations; analytic functions; con¬ 
vergence of Fourier Series. 400 problems on electricity, vibratory systems, other topics. 
Formerly “Differential Equations for Electrical Engineers.” Index 41 illus. 307pp. 53/8 x 8 . 

S601 Paperbound $2.00 

DIFFERENTIAL EQUATIONS, F. R. Moulton. A detailed, rigorous exposition of all the non¬ 
elementary processes of solving ordinary differential equations. Several chapters devoted to 
the treatment of practical problems, especially those of a physical nature, which are far 
more advanced than problems usually given as illustrations. Includes analytic differential 
equations; variations of a parameter; integrals of differential equations; analytic implicit 
functions; problems of elliptic motion; sine-amplitude functions; deviation of formal bodies; 
Cauchy-Lipschitz process; linear differential equations with periodic coefficients; differential 
equations in infinitely many variations; much more. Historical notes. 10 figures. 222 prob¬ 
lems. Index. XV + 395pp. 53/8 x 8. S451 Paperbound $2.Q0 

LECTURES ON CAUCHY’S PROBLEM, J. Hadamard. Based on lectures given at Columbia, Rome, 
this discusses work of Riemann, Kirchhoff, Volterra, and the author’s own research on the 
hyperbolic case in linear partial differential equations. It extends spherical and cylindrical 
waves to apply to all (normal) hyperbolic equations. Partial contents: Cauchy’s problem, 
fundamental formula, equations with odd number, with even number of independent var¬ 
iables; method of descent. 32 figures. Index, iii + 316pp. 53/8 x 8. S105 Paperbound $1.75 
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PARTIAL DIFFERENTIAL EQUATIONS OF MATHEMATICAL PHYSICS, A. G. Webster. A keystone 
work in the library of every mature physicist, engineer, researcher. Valuable sections on 
elasticity, compression theory, potential theory, theory of sound, heat conduction, wave 
propagation, vibration theory. Contents include: deduction of differential equations, vibra¬ 
tions, normal functions, Fourier’s series, Cauchy’s method, boundary problems, method of 
Riemann-Volterra. Spherical, cylindrical, ellipsoidal harmonics, applications, etc. 97 figures. 
Vi I + 440pp. 53/8 X 8. S263 Paperbound $2.25 


ORDINARY DIFFERENTIAL EQUATIONS, E. L. Ince. A most compendious analysis in real and 
complex domains. Existence and nature of solutions, continuous transformation groups, solu¬ 
tions in an Infinite form, definite integrals, algebraic theory, Sturmian theory, boundary prob¬ 
lems, existence theorems, 1st order, higher order, etc. “Deserves the highest praise, a notable 
addition to mathematical literature,’’ BULLETIN, AM. MATH. SOC. Historical appendix. Bib¬ 
liography. 18 figures, viii + 558pp. 53/8 x 8. S349 Paperbound $2.75 


THEORY OF DIFFERENTIAL EQUATIONS, A. R. Forsyth. Out of print for over a decade, the 
complete 6 volumes (now bound as 3) of this monumental work represent the most com¬ 
prehensive treatment of differential equations ever written. Historical presentation includes 
in 2500 pages every substantial development. Vol. 1, 2: EXACT EQUATIONS, PFAFF’S 
PROBLEM: ORDINARY EQUATIONS, NOT LINEAR: methods of Grassmann, Clebsch, Lie, Dar- 
boux: Cauchy’s theorem; branch points; etc. Vol. 3, 4: ORDINARY EQUATIONS, NOT LINEAR. 
ORDINARY LINEAR EQUATIONS: Zeta Fuchsian functions, general theorems on algebraic 
integrals, Brun’s theorem, equations with uniform periodic coffiecients, etc. Vol. 4, 5; 
PARTIAL DIFFERENTIAL EQUATIONS: 2 existence-theorems, equations of theoretical dynamics, 
Laplace transformations, general transformation of equations of the 2nd order, much more 
Indexes. Total of 2766pp. 53/8 x 8. S576-7-8 Clothbound: the set $15.00 


DIFFERENTIAL AND INTEGRAL EQUATIONS OF MECHANICS AND PHYSICS (DIE DIFFERENTIAL- 
UND INTEGRALGLEICHUNGEN DER MECHANIK UNO PHYSIK), edited by P. Frank and R. von 
Mises. Most comprehensive and authoritative work on the mathematics of mathematical 
physics available today in the United States: the standard, definitive reference for teachers, 
physicists, engineers, and mathematicians—now published (in the original German) at a rela¬ 
tively inexpensive price for the first time! Every chapter in this 2,000-page set is by an 
expert in his field: Carath^odory, Courant, Frank, Mises, and a dozen others. Vol I, on 
mathematics, gives concise but complete coverages of advanced calculus, differential equa¬ 
tions, integral equations, and potential, and partial differential equations. Index, xxiii + 
916pp. Vol. II (physics): classical mechanics, optics, continuous mechanics, heat conduction 
and diffusion, the stationary and quasi-stationary electromagnetic field, electromagnetic 
oscillations, and wave mechanics. Index, xxlv + 1106pp. Two volume set. Each volume avail¬ 
able separately. SVa x 83/8. .1 fl’S 

S788 Vol II Clothbound $7.50 
The set $15.00 

LINEAR INTEGRAL EQUATIONS, W. V. Lovitt. Systematic survey of general theory, with some 
application to differential equations, calculus of variations, problems of math, physics. 
Partial contents: integral equation of 2nd kind by successive substitutions; Fredholm’s equa¬ 
tion as ratio of 2 integral series in lambda, applications of the Fredholm theory, Hilbert- 
Schmidt theory of symmetric kernels, application, etc. Neumann, DIrichlet, vibratory prob¬ 
lems. Index, ix + 253pp. 53/8 x 8. S176 Paperbound $2.00 


INTRODUCTION TO NONLINEAR DIFFERENTIAL AND INTEGRAL EQUATIONS, Harold T. Davis. 

A thorough introduction to this important area, of increasing interest to mathematicians and 
scientists. First published by the United States Atomic Energy Commission, it includes chap¬ 
ters on the differential equation of the first order, the Riccati equation (as a bridge between 
linear and nonlinear equations), existence theorems, second order equations, elliptic integrals, 
elliptic functions, and theta functions, second order differential equations of polynomial 
class, continuous analytic continuation, the phase plane and its phenomena, nonlinear me¬ 
chanics, the calculus of variations, etc. Appendices on Painlev 6 transcendents and Van der 
Pol and Volterra equations. Bibliography of 350 items. 137 problems. Index, xv -f 566pp. 
53/8 X 8 V 2 . S971 Paperbound $2.00 


THEORY OF FUNCTIONALS AND OF INTEGRAL AND INTEGRO-DIFFERENTIAL EQUATIONS, VitO 
Volterra. Unabridged republication of the only English translation. An exposition of the 
general theory of the functions depending on a continuous set of values of another function, 
based on the author’s fundamental notion of the transition from a finite number of variables 
to a continually infinite number. Though dealing primarily with integral equations, much 
material on calculus of variations is included. The work makes no assumption of previous 
knowledge on the part of the reader. It begins with fundamental material and proceeds to 
Generalization of Analytic Functions, Integro-Differential Equations, Functional Derivative 
Equations, Applications, Other Directions of Theory of Functionals, etc. New introduction by 
G C. Evans. Bibliography and criticism of Volterra’s work by E. Whittaker. Bibliography. 
Index of authors cited. Index of subjects, xxxx + 226pp. 53/8 x 8 . S502 Paperbound $1.75 


See also GREAT IDEAS OF MODERN MATHEMATICS, THEIR NATURE AND USE, Jagjit Singh; 
MATHEMATICS IN ACTION, 0. G. Sutton; ENGINEERING MATHEMATICS, K. S. Miller; HIGHER 
MATHEMATICS FOR STUDENTS OF CHEMISTRY AND PHYSICS, J. W. Mellor; MATHEMATICAL 
PHYSICS, ed. D. H. Menzel; AN INTRODUCTION TO FOURIER METHODS AND THE LAPLACE 
TRANSFORMATION, Philip Franklin; NUMERICAL SOLUTIONS OF DIFFERENTIAL EQUATIONS, 
H. Levy and E. Baggott, NUMERICAL INTEGRATION OF DIFFERENTIAL EQUATIONS, A. Bennett, 
H. Milne, H. Bateman. 
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Foundations of mathematics 

THE CONTINUUM AND OTHER TYPES OF SERIAL ORDER, E. V. Huntington. This famous book 
gives a systematic elementary account of the modern theory of the continuum as a type of 
serial order. Based on the Cantor-Dedekind ordinal theory, which requires no technical 
knowledge of higher mathematics, it offers an easily followed analysis of ordered classes, 
discrete and dense series, continuous series. Cantor’s transfinite numbers. 2nd edition. Index, 
viii + 82pp. 53/8 X 8. S130 Paperbound $1.00 


CONTRIBUTIONS TO THE FOUNDING OF THE THEORY OF TRANSFINITE NUMBERS, Georg Cantor. 

These papers founded a new branch of mathematics. The famous articles of 1895-7 are 
translated, with an 82-page introduction by P. E. B. Jourdain dealing with Cantor, the back¬ 
ground of his discoveries, their results, future possibilities. Bibliography. Index. Notes, 
ix + 211 pp. 53/8 X 8. S45 Paperbound $1.35 


ELEMENTARY MATHEMATICS FROM AN ADVANCED STANDPOINT, Felix Klein. 

This classic text is an outgrowth of Klein's famous integration and survey course at Gottingen. 
Using one field of mathematics to interpret, adjust, illuminate another, it covers basic 
topics in each area, illustrating its discussion with extensive analysis, it is especially 
valuable in considering areas of modern mathematics. “Makes the reader feel the inspiration 
of ... a great mathematician, inspiring teacher . . . with deep insight into the founda¬ 
tions and Interrelations,” BULLETIN, AMERICAN MATHEMATICAL SOCIETY. 

Vol. 1. ARITHMETIC, ALGEBRA, ANALYSIS. Introducing the concept of function immediately. 
It enlivens abstract discussion with graphical and geometrically perceptual methods. Partial 
contents: natural numbers, extension of the notion of number, special properties, complex 
numbers. Real equations with real unknowns, complex quantities. Logarithmic, exponential 
functions, goniometric functions, infinitesimal calculus. Transcendence of e and pi, theory 
of assemblages. Index. 125 figures, ix + 274pp . 53/8 x 8. S150 Paperbound $1.85 

Vol. 2. GEOMETRY. A comprehensive view which accompanies the space perception inherent 
in geometry with analytic formulas which facilitate precise formulation. Partial contents: 
Simplest geometric manifolds: line segment, Grassmann determinant principles, classification 
of configurations of space, derivative manifolds. Geometric transformations: affine transforma¬ 
tions, projective, higher point transformations, theory of the imaginary. Systematic discussion 
of geometry and its foundations. Indexes. 141 illustrations, ix + 214pp. 53/8 x 8. 

S151 Paperbound $1.75 

ESSAYS ON THE THEORY OF NUMBERS: 1. CONTINUITY AND IRRATIONAL NUMBERS; 2. THE 
NATURE AND MEANING OF NUMBERS, Richard Dedekind. The two most important essays on 
the logical foundations of the number system by the famous German mathematician. The 
first provides a purely arithmetic and perfectly rigorous foundation for irrational numbers and 
thereby a rigorous meaning to continuity in analysis. The second essay is an attempt to 
give a logical basis for transfinite numbers and properties of the natural numbers. Discusses 
the logical validity of mathematical induction. Authorized English translations by W. W. 
Deman of “Stetigkeit und irrationale Zahlen” and “Was sind und was sollen die Zahlen?” 
vii + 115pp. 53/8 X 8. TIOIO Paperbound $1.00 


Geometry 

THE FOUNDATIONS OF EUCLIDEAN GEOMETRY, H. G. Forder. The first rigorous account of 

Euclidean geometry, establishing propositions without recourse to empiricism, and without 
multiplying hypotheses. Corrects many traditional weaknesses of Euclidean proofs, and 
investigates the problems imposed on the axiom system by the discoveries of Bolyai and 
Lobachevsky. Some topics discussed are Classes and Relations; Axioms for Magnitudes; 
Congruence and Similarity; Algebra of Points; Hessenberg’s Theorem; Continuity; Existence 
of Parallels; Reflections; Rotations; Isometries; etc. Invaluable for the light it throws on 
foundations of math. Lists: Axioms employed. Symbols, Constructions. 295pp. 53/8 x 8. 

S481 Paperbound $2.00 

ADVANCED EUCLIDEAN GEOMETRY, R. A. Johnson. For years the standard textbook on advanced 
Euclidean geometry, requires only high school geometry and trigonometry. Explores in unusual 
detail and gives proofs of hundreds of relatively recent theorems and corollaries, many 
formerly available only in widely scattered journals. Covers tangent circles, the theorem of 
Miquel, symmedian point, pedal triangles and circles, the Brocard configuration, and much 
more. Formerly “Modern Geometry.” Index. 107 diagrams, xiii -H 319pp. 53/8 x 8. 

S669 Paperbound $1.65 

HIGHER GEOMETRY: AN INTRODUCTION TO ADVANCED METHODS IN ANALYTIC GEOMETRY, F. S. 
Woods. Exceptionally thorough study of concepts and methods of advanced algebraic geometry 
(as distinguished from differential geometry). Exhaustive treatment of 1-, 2-, 3-, and 4- 
dimensional coordinate systems, leading to n-dimensional geometry in an abstract sense. 
Covers projectivity, tetracyclical coordinates, contact transformation, pentaspherical coordi¬ 
nates, much more. Based on M.l.T. lectures, requires sound preparation in analytic geometry 
and some knowledge of determinants. Index. Over 350 exercises. References. 60 figures. 
X + 423pp. 53/8 X 8. S737 Paperbound $2.00 
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CONTEMPORARY GEOMETRY, Andre Delachet. Translated by Howard G. Bergmann. The recent 
developments in geometry covered in uncomplicated fashion. Clear discussions of modern 
thinking about the theory of groups, the concept of abstract geometry, projective gwmetry, 
algebraic geometry, vector spaces, new kinds of metric spaces, developments in differen¬ 
tial geometry, etc. A large part of the book is devoted to problems, developments, and 
applications of topology. For advanced undergraduates and graduate students as well as 
mathematicians in other fields who want a brief introduction to current work in geornetry. 
39 figures. Index, xix + 94pp. S^/s x 8 V 2 . S988 Paperbound $1.00 

ELEMENTS OF PROJECTIVE GEOMETRY, L. Cremona. Outstanding complete treatment of projec¬ 
tive geometry by one of the foremost 19th century geometers. Detailed proofs of all funda¬ 
mental principles, stress placed on the constructive aspects. Covers homology, law of duahty, 
anharmonic ratios, theorems of Pascal and Brianchon, foci, polar reciprocal figures, etc. Only 
ordinary geometry necessary to understand this honored classic. Index. Over 150 
out examples and problems. 252 diagrams, xx + 302pp. SYs x 8 . S 668 Paperbound $1.75 

AN INTRODUCTION TO PROJECTIVE GEOMETRY, R. M. Winger. One of the best introductory 
texts to an important area in modern mathematics. Contains full development of elementary 
concepts often omitted in other books. Employing the analytic method to capitalize on the 
student's collegiate training in algebra, analytic geometry and calculus, the author deals 
with such topics as Essential Constants, Duality, The Line at Infinity, Projective Properties 
and Double Ratio, Projective Coordinates, The Conic, Collineations and Involutions in One 
Dimension, Binary Forms, Algebraic Invariants, Analytic Treatment of the Conic, Collinea¬ 
tions in the Plane, Cubic Involutions and the Rational Cubic Curve, and a clear discussion 
of Non-Euclidean Geometry. For senior-college students and graduates. “An excellent text¬ 
book . . . very clearly written . . . propositions stated concisely,” A. Emch, Am. Math. 
Monthly. Corrected reprinting. 928 problems. Index. 116 figures, xii + 443pp. S^/e x 8 . „ 

S949 Paperbound $2.00 

ALGEBRAIC CURVES, Robert J. Walker, Professor of Mathematics, Cornell University. Fin^e 
introduction to algebraic geometry. Presents some of the recently developed algebraic meth¬ 
ods of handling problems in algebraic geometry, shows how these methods are related to 
the older analytic and geometric problems, and applies them to those same geometric prob¬ 
lems. Limited to the theory of curves, concentrating on birational transformations. Contents; 
Algebraic Preliminaries, Projective Spaces, Plane Algebraic Curves, Formal Power Series, 
Transformations of a Curve, Linear Series. 25 illustrations. Numerous exercises at ends of 
sections. Index, x + 201pp. 53/8 x 81 / 2 . S336 Paperbound $2.00 

THE ADVANCED GEOMETRY OF PLANE CURVES AND THEIR APPLICATIONS, C. Zwikker. An un¬ 
usual study of many important curves, their geometrical properties and their applications, 
including discussions of many less well-known curves not often treated in textbooks on 
synthetic and analytic Euclidean geometry. Includes both algebraic and transcendental curves 
such as the conic sections, kinked curves, spirals, lemniscates, cycloids, etc. and curves 
generated as involutes, evolutes, anticaustics, pedals, envelopes and orthogonal trajectories. 
Dr. Zwikker represents the points of the curves by complex numbers instead of two real 
Cartesian coordinates, allowing direct and even elegant proofs. Formerly-. “Advanced Plane 
Geometry.” 273 figures, xii + 299pp. 53/8 x 8 V 2 . S1078 Paperbound $2.00 

A TREATISE ON THE DIFFERENTIAL GEOMETRY OF CURVES AND SURFACES, L. P. Eisenhart. 

Introductory treatise especially for the graduate student, for years a highly successful text¬ 
book. More detailed and concrete in approach than most more recent books. Covers space 
curves, osculating planes, moving axes. Gauss’ method, the rnoving trihedral, geodesics, 
conformal representation, etc. Last section deals with deformation of surfaces, rectilinear 
congruences, cyclic systems, etc. Index. 683 problems. 30 diagrams, xii + 474pp. 53/8 x 8 . 

S667 Paperbound $2.75 


A TREATISE ON ALGEBRAIC PLANE CURVES, J. L. Coolidge. Unabridged reprinting of one of 
few full coverages in English, offering detailed introduction to theory of algebraic plane 
curves and their relations to geometry and analysis. Treats topological properties, Riemann- 
Roch theorem, all aspects of wide variety of curves including real, covariant, polar, contain¬ 
ing series of a given sort, elliptic, polygonal, rational, the pencil, two parameter nets, etc. 
This volume will enable the reader to appreciate the symbolic notation of Aronhold and 
Clebsch. Bibliography. Index. 17 illustrations, xxiv + 513pp. 53/8 x 8 . S543 Paperbound $2.75 


AN INTRODUCTION TO THE GEOMETRY OF N DIMENSIONS, D. M. Y. Sommerville. An introduc¬ 
tion presupposing no prior knowledge of the field, the only book in English devoted exclu¬ 
sively to higher dimensional geometry. Discusses fundamental ideas of incidence, parallelism, 
perpendicularity, angles between linear space; enumerative geometry; analytical geornetry 
from projective and metric points of view; polytopes; elementary ideas in analysis situs; 
content of hyper-spacial figures. Bibliography. Index. 60 diagrams. 196pp. 53/8 x 8 . 

S494 Paperbound $1.50 


GEOMETRY OF FOUR DIMENSIONS, H. P. Manning. Unique in English as a clear, concise intro¬ 
duction. Treatment is synthetic, and mostly Euclidean, although in hyperplanes and hyper¬ 
spheres at Infinity, non-Euclidean geometry is used. Historical introduction. Foundations of 
4-dimensional geometry. Perpendicularity, simple angles. Angles of planes, higher order. 
Symmetry, order, motion; hyperpyramids, hypercones, hyperspheres; figures with parallel 
elements; volume, hypervolume in space; regular polyhedroids. Glossary. 78 figures, ix + 
348pp. 53/8 X 8. S182 Paperbound $2.00 
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ELEMENTARY CONCEPTS OF TOPOLOGY, P. Alexandroff. First English translation of the famous 
brief introduction to topology for the beginner or for the mathematician not undertaking 
extensive study. This unusually useful intuitive approach deals primarily with the concepts of 
complex, cycle, and homology, and Is wholly consistent with current Investigations. Ranges 
from basic concepts of set-theoretic topology to the concept of Betti groups. “Glowing 
example of harmony between intuition and thought,” David Hilbert. Translated by A. E. Farley. 
Introduction by D. Hilbert. Index. 25 figures. 73pp. 53/8 x 8 . S747 Paperbound $1.00 


CONVEX FIGURES AND POLYHEDRA, L. A. Lyusternik. An excellent elementary discussion by 
a leading Russian mathematician. Beginning with the basic concepts of convex figures and 
bodies and their supporting lines and planes, the author covers such matters as centrally 
symmetric convex figures, theorems of Euler, Cauchy, Steinitz and Alexandrov on convex 
polyhedra, linear systems of convex bodies, planar sections of convex bodies, the Brunn- 
Minkowski inequality and its consequences, and many other related topics. No more than a 
high school background in mathematics needed for complete understanding. First English 
translation by T. J. Smith. 182 illustrations. Index, x + 176pp. 5% x 8 V 2 . 

S1021 Paperbound $1.50 


NON-EUCLIDEAN GEOMETRY, Roberto Bonola. The standard coverage of non-Euclidean geom¬ 
etry. It examines from both a historical and mathematical point of view the geometries 
which have arisen from a study of Euclid's 5th postulate upon parallel lines. Also included 
are complete texts, translated, of Bolyai’s SCIENCE OF ABSOLUTE SPACE. Lobachevsky's 
THEORY OF PARALLELS. 180 diagrams. 431pp. 53/8 x 8 . S27 Paperbound $2.00 


ELEMENTS OF NON-EUCLIDEAN GEOMETRY, 0. M. Y. Sommerville. Unique in proceeding step- 
by-step, in the manner of traditional geometry. Enables the student with only a good 
knowledge of high school algebra and geometry to grasp elementary hyperbolic, elliptic, 
analytic non-Euclidean geometries; space curvature and its philosophical implications; 
theory of radical axes; homothetic centres and systems of circles; parataxy and parallelism; 
absolute measure; Gauss’ proof of the defect area theorem; geodesic representation; much 
more, all with exceptional clarity. 126 problems at chapter endings provide progressive 
practice and familiarity. 133 figures, index, xvi + 274pp. 53/8 x 8 . 8460 Paperbound $1.75 


INTRODUCTORY NON-EUCLIDEAN GEOMETRY, H. P. Manning. Sound elementary introduction to 
non-Euclidean geometry. The first two thirds (Pangeometry and the Hyperbolic Geometry) 
require a grasp of plane and solid geometry and trigonometry. The last sections (the 
Elliptic Geometry and Analytic Non-Euclidean Geometry) necessitate also basic college cal¬ 
culus for understanding the text. The book does not propose to investigate the foundations 
of geometry, but rather begins with the theorems common to Euclidean and non-Euclidean 
geometry and then takes up the specific differences between them. A simple and direct 
account of the bases of this Important branch of mathematics for teachers and students. 
94 figures, vii + 95pp. 53/8 x 8 . S310 Paperbound $1.00 


See also AN ESSAY ON THE FOUNDATIONS OF GEOMETRY, Bertrand Russell; MONOGRAPHS ON 
TOPICS OF MODERN MATHEMATICS, ed. J. W. A. Young; A SOURCE BOOK IN MATHEMATICS, ed. 
D. E. Smith; A HISTORY 0 GEOMETRICAL METHODS, J. L. Coolidge; THE MATHEMATICS OF 
GREAT AMATEURS, J. L. Coolidge; A MANUAL OF GREEK MATHEMATICS, Thomas L. Heath; THE 
WORKS OF ARCHIMEDES; THE THIRTEEN BOOKS OF EUCLID’S ELEMENTS; THE GEOMETRY OF 
RENE DESCARTES; TEACH YOURSELF GEOMETRY, P. Abbott; ELEMENTARY MATHEMATICS FROM 
AN ADVANCED STANDPOINT, GEOMETRY, Felix Klein; FAMOUS PROBLEMS OF ELEMENTARY 
GEOMETRY, Felix Klein; COORDINATE GEOMETRY, L. P. Eisenhart; TEACH YOURSELF TRIGO¬ 
NOMETRY, P. Abbott; TRIGONOMETRY REFRESHER FOR TECHNICAL MEN, A. A. Klaf; A 
TREATISE ON PUNE AND ADVANCED TRIGONOMETRY, E. W. Hobson; HIGHER MATHEMATICS 
FOR STUDENTS OF CHEMISTRY AND PHYSICS, J. W. Mellor; THE FOURTH DIMENSION SIMPLY 
EXPUINED, ed. H. Manning. 


Number theory 

INTRODUCTION TO THE THEORY OF NUMBERS, L. E. Dickson. Thorough, comprehensive ap- 
proach with adequate coverage of classical literature, an introductory volume beginners 
can follow. Chapters on divisibility, congruences, quadratic residues & reciprocity, Diophantine 
equations, etc. Full treatment of binary quadratic forms without usual restriction to integral 
coefficients. Covers infinitude of primes, least residues, Fermat's theorem, Euler’s phi 
function, Legendre’s symbol. Gauss’s lemma, automorphs, reduced forms, recent theorems 
of Thue & Siegel, many more. Much material not readily available elsewhere. 239 prob¬ 
lems. Index. I figure, viil + 183pp. 5% x 8 . S342 Paperbound $1.75 


ELEMENTS OF NUMBER THEORY, I. M. Vinogradov. Detailed 1st course for persons without 
advanced mathematics; 95% of this book can be understood by readers who have gone no 
farther than high school algebra. Partial contents: divisibility theory, important number 
theoretical functions, congruences, primitive roots and indices, etc. Solutions to both 
problems and exercises. Tables of primes, indices, etc. Covers almost every essential formula 
in elementary number theory! Translated from Russian. 233 problems, 104 exercises, viii + 
227pp. 5% X 8. S259 Paperbound $1.75 
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THEORY OF NUMBERS and DIOPHANTINE ANALYSIS, R. D. Carmichael. These two complete 
works In one volume form one of the most lucid introductions to number theory, requiring only 
a firm foundation In high school mathematics. “Theory of Numbers,” partial contents: 
Eratosthenes’ sieve, Euclid’s fundamental theorem, G.C.F. and L.C.M. of two or more integers, 
linear congruences, etc “Diophantine Analysis”: rational triangles, Pythagorean triangles, 
equations of third, fourth, higher degrees, method of functional equations, much more. Theory 
of Numbers”: 76 problems. Index. 94pp. “Diophantine Analysis”: 222 problems. Inpex. 118pp. 
53 /g g S529 Paperbound ?i.75 

See also ESSAYS ON THE THEORY OF NUMBERS, R Dedekind; MONOGRA^PHS 

MODERN MATHEMATICS, ed. J. W. A. Young; GREAT IDEAS OF MODERN MATHEMATICS, THEIR 

NATURE AND USE, Jagjit Singh. 


Numerical analysis, tables 

MATHEMATICAL TABLES AND FORMULAS, Compiled by Robert D. Carmichael and Edwin R. 
Smith. Valuable collection for students, etc. Contains all tables necessary in college algebra 
and trigonometry, such as five-place common logarithms, logarithmic sines and tangents of 
small angles, logarithmic trigonometric functions, natural trigonometric functions, tour-place 
antilogarithms, tables for changing from sexagesimal to circular and froni circular to sexa¬ 
gesimal measure of angles, etc. Also many tables and formulas not ordinarily accessible, 
including powers, roots, and reciprocals, exponential and hyperbolic functions, ten-place 
logarithms of prime numbers, and formulas and theorems from analytical and elementary 
geometry and from calculus. Explanatory introduction, viii + 269pp. 53/8 x 8 V 2 . 

Sill Paperbound $1.25 

MATHEMATICAL TABLES, H. B. Dwight. Unique for its coverage in one volume of almost every 
function of importance in applied mathematics, engineering, and the physical sciences. 
Three extremely fine tables of the three trig functions and their inverse functions to 
thousandths of radians; natural and common logarithms; squares, cubes; hyperbolic functions 
and the inverse hyperbolic functions; (a^ + b^) exp. 1 / 28 ; complete elliptic integrals of the 
1st and 2nd kind; sine and cosine integrals; exponential integrals Ei(x) and Ei( --x); binomial 
coefficients: factorials to 250; surface zonal harmonics and first derivatives; Bernoulli and 
Euler numbers and their logs to base of 10; Gamma function; normal probability integral; 
over 60 pages of Bessel functions; the Riemann Zeta function. Each table with formulae 
generally used, sources of more extensive tables, interpolation data, etc. Over half have 
columns of differences, to facilitate interpolation. Introduction. Index, viii + 231pp. 5% x 8. 

S445 Paperbound $2.00 

TABLES OF FUNCTIONS WITH FORMULAE AND CURVES, E. Jahnke & F. Emde. The world’s niost 
comprehensive 1-volume English-text collection of tables, formulae, curves of transcendent 
functions. 4th corrected edition, new 76-page section giving tables, formulae for elementary 
functions—not in other English editions. Partial contents: sine, cosine, logarithmic integral; 
factorial function; error Integral; theta functions; elliptic integrals, functions; Legendre, 
Bessel, Riemann, Mathieu, hypergeometric functions, etc. Supplementary ^po^is. Bibliogra^phy. 
Indexed. “Out of the way functions for which we know no other source, SCIENTIFIC COM¬ 
PUTING SERVICE, Ltd. 212 figures. 400pp. 53/8 x 8 . S133 Paperbound $2.25 

JACOBIAN ELLIPTIC FUNCTION TABLES, L. M. Milne-Thomson. An easy to follow, practical 
book which gives not only useful numerical tables, but also a complete elementary sketch 
of the application of elliptic functions. It covers Jacobian elliptic functjons and a description 
of their principal properties; complete elliptic integrals; Fourier series arid power series 
expansions; periods, zeros, poles, residues, formulas for special values of the argument; 
transformations, approximations, elliptic integrals, conformal mapping, factorization of cudic 
and quartic polynomials; application to the pendulum problem; etc. Tables and graphs form 
the body of the book: Graph, 5 figure table of the elliptic function sn (u m); cn (u m); 
dn (u m). 8 figure table of complete elliptic integrals K, K', E, E', and the nome q. 7 figure 
table of the Jacobian zeta-function Z(u). 3 figures, xi + 123pp. 53/8 x^ 8 ^.^^ Paperbound $1.35 

TABLES OF INDEFINITE INTEGRALS, G. Petit Bois. Comprehensive and accurate, this orderly 
grouping of over 2500 of the most useful indefinite integrals will save you hours of laborious 
mathematical groundwork. After a list of 49 common transformations of integral expressions, 
with a wide variety of examples, the book takes up algebraic functions, irrational mcmomrals, 
products and quotients of binomials, transcendental functions, natural logs, etc. You will 
rarely or never encounter an integral of an algebraic or transcendental function not included 
here; any more comprehensive set of tables costs at least $12 or $15. Index. 2544 integrals, 
xii -i- 154pp. 61/8 X 91 / 4 . S225 Paperbound $2.00 

SUMMATION OF SERIES, Collected by L. B. W. Jolley. Over 1100 common series collected, 
summed, and grouped for easy reference—for mathematicians, physicists, computer techni¬ 
cians, engineers, and students. Arranged for convenience into categories, such as arith¬ 
metical and geometrical progressions, powers and products of natural numbers, figurate and 
polygonal numbers, inverse natural numbers, exponential and logarithmic series, binomial 
expansions, simple inverse products, factorials, and trigonometric and hyperbolic expansions. 
Also included are series representing various Bessel functions, elliptic integrals; discussions 
of special series involving Legendre polynomials, the zeta function, Bernoulli’s function, 
and similar expressions. Revised, enlarged second edition. New preface, xii + 251pp. 5% 
X 81/2. S23 Paperbound $2.25 






A TABLE OF THE INCOMPLETE ELLIPTIC INTEGRAL OF THE THIRD KIND, R. G. Selfridge, J. E. 
Maxfield. The first complete 6-place tables of values of the incomplete integral of the third 
kind, prepared under the auspices of the Research Department of the U.S. Naval Ordnance 
Test Station. Calculated on an IBM type 704 calculator and thoroughly verified by echo¬ 
checking and a check integral at the completion of each value of a. Of inestimable value 
in problems where the surface area of geometrical bodies can only be expressed in terms 
of the incomplete integral of the third and lower kinds; problems in aero-, fluid-, and 
thermodynamics involving processes where nonsymmetrical repetitive volumes must be 
determined; various types of seismological problems; problems of magnetic potentials due to 
circular current; etc. Foreword. Acknowledgment, introduction. Use of table, xiv + 805pp. 
5Vs X 83/8. S501 Clothbound $7.50 

PRACTICAL ANALYSIS, GRAPHICAL AND NUMERICAL METHODS, F. A. Willers. Translated by 
R. T. Beyer. Immensely practical handbook for engineers, showing how to interpolate, use 
various methods of numerical differentiation and integration, determine the roots of a single 
algebraic equation, system of linear equations, use empirical formulas, integrate differential 
equations, etc. Hundreds of shortcuts for arriving at numerical solutions. Special section on 
American calculating machines, by T. W. Simpson. 132 illustrations. 422pp. 53/8 x 8. 

S273 Paperbound $2.75 

NUMERICAL SOLUTIONS OF DIFFERENTIAL EQUATIONS, H. Levy & E. A. Baggett. Comprehensive 
collection of methods for solving ordinary differential equations of first and higher order. 
All must pass 2 requirements: easy to grasp and practical, more rapid than school methods. 
Partial contents: graphical integration of differential equations, graphical methods for de¬ 
tailed solution. Numerical solution. Simultaneous equations and equations of 2nd and higher 
orders. ‘‘Should be in the hands of all in research in applied mathematics, teaching,” 
NATURE. 21 figures, viii + 238pp. 5% x 8. S168 Paperbound $1.85 

NUMERICAL INTEGRATION OF DIFFERENTIAL EQUATIONS, A. A. Bennett, W. E. Milne, H. 
Bateman. Republication of original monograph prepared for National Research Council. New 
methods of integration of differential equations developed by 3 leading mathematicians: THE 
INTERPOLATIONAL POLYNOMIAL and SUCCESSIVE APPROXIMATIONS by A. A. Bennett; STEP-BY- 
STEP METHODS OF INTEGRATION by W. W. Milne; METHODS FOR PARTIAL DIFFERENTIAL 
EQUATIONS by H. Bateman. Methods for partial differential equations, transition from differ¬ 
ence equations to differential equations, solution of differential equations to non-integral 
values of a parameter will interest mathematicians and physicists. 288 footnotes, mostly 
bibliographic; 235-item classified bibliography. 108pp. 53/8 x 8. S305 Paperbound $1.35 

INTRODUCTION TO RELAXATION METHODS, F. S. Shaw. Fluid mechanics, design of electrical 
networks, forces in structural frameworks, stress distribution, buckling, etc. Solve linear 
simultaneous equations, linear ordinary differential equations, partial differential equations. 
Eigen-value problems by relaxation methods. Detailed examples throughout. Special tables 
for dealing with awkwardly-shaped boundaries. Indexes. 253 diagrams. 72 tables. 400pp. 
5% X 8. S244 Paperbound $2.45 


Probability theory and information theory 

AN ELEMENTARY INTRODUCTION TO THE THEORY OF PROBABILITY, B. V. Gnedenko and A. Ya. 

Khinchin. Translated by Leo F. Boron. A clear, compact introduction designed to equip the 
reader with a fundamental grasp of the theory of probability. It is thorough and authori¬ 
tative within its purposely restricted range, yet the layman with a background in elementary 
mathematics will be able to follow it without difficulty. Covers such topics as the processes 
involved in the calculation of probabilities, conditional probabilities and the multiplication 
rule, Bayes's formula, Bernoulli's scheme and theorem, random variables and distribution 
laws, and dispersion and mean deviations. New translation of fifth (revised) Russian edi¬ 
tion (1960)—the only translation checked and corrected by Gnedenko. New preface for Dover 
edition by B. V. Gnedenko. Index. Bibliography. Appendix: Table of values of function </>(a). 
xii + 130pp. 53/8 X 8 V 2 . T155 Paperbound $1.50 


AN INTRODUCTION TO MATHEMATICAL PROBABILITY, Julian Lowell Coolidge. A thorough intro¬ 
duction which presents the mathematical foundation of the theory of probability. A sub¬ 
stantial body of material, yet can be understood with a knowledge of only elementary cal¬ 
culus. Contains: The Scope and Meaning of Mathematical Probability; Elementary Principles 
of Probability; Bernoulli's Theorem; Mean Value and Dispersion; Geometrical Probability; 
Probability of Causes; Errors of Observation; Errors in Many Variables; Indirect Observations; 
The Statistical Theory of Gases; and The Principles of Life Insurance. Six pages of logarithm 
tables. 4 diagrams. Subject and author indices, xii + 214pp. 53/8 x 8 V 2 . 

S258 Paperbound $1.50 


A GUIDE TO OPERATIONS RESEARCH, W. E. Duckworth. A brief nontechnical exposition of 
techniques and theories of operational research. A good introduction for the layman; also 
can provide the initiate with new understandings. No mathematical training needed, yet not 
an oversimplification. Covers game theory, mathematical analysis, information theory, linear 
programming, cybernetics, decision theory, etc. Also includes a discussion of the actual 
organization of an operational research program and an account of the uses of such pro¬ 
grams in the oil, chemical, paper, and metallurgical industries, etc. Bibliographies at 
chapter ends. Appendices. 36 figures. 145pp. 5 V 4 x 8 V 2 . T1129 Clothbound $1.35 
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MATHEMATICAL FOUNDATIONS OF INFORMATION THEORY, A. I. Khinchin. For the first time 
mathematicians, statisticians, physicists, cyberneticists, and communications engineers are 
offered a complete and exact introduction to this relatively new field. Entropy as a measure of 
a finite scheme, applications to coding theory, study of sources, channels and codes, 
detailed proofs of both Shannon theorems for any ergodic source and any stationary channel 
with finite memory, and much more are covered. Bibliography, vli + 120pp. Ss/a x 8. 

S434 Paperbound $1.35 

SELECTED PAPERS ON NOISE AND STOCHASTIC PROCESS, edited by Prof. Nelson Wax, U. of 

Illinois. 6 basic papers for newcomers in the field, for those whose work involves noise 
characteristics. Chandrasekhar, Uhlenbeck & Ornstein, Uhlenbeck & Ming, Rice, Doob. In¬ 
cluded Is Kac’s Chauvenet-Prize winning Random Walk. Extensive bibliography lists 200 
articles, up through 1953. 21 figures. 337pp. eVs x 91 / 4 . S262 Paperbound $2.75 

THEORY OF PROBABILITY, William Burnside. Synthesis, expansion of individual papers pre¬ 
sents numerous problems in classical probability, offering many original views succinctly, 
effectively. Game theory, cards, selections from groups; geometrical probability in such 
areas as suppositions as to probability of position of point on a line, points on surface 
of sphere, etc. Includes methods of approximation, theory of errors, direct calculation of 
probabilities, etc. index. 136pp. S^/e x 8. S567 Paperbound $1.00 

See also CHANCE, LUCK AND STATISTICS, Horace Levinson; PROBABILITIES AND LIFE, Emile 
Borel; GREAT IDEAS OF MODERN MATHEMATICS, THEIR NATURE AND USE, Jagjit Singh. 


Statistics 

ELEMENTARY STATISTICS, WITH APPLICATIONS IN MEDICINE AND THE BIOLOGICAL SCIENCES, 
F. E. Croxton. A sound introduction to statistics for anyone in the physical sciences, assum¬ 
ing no prior acquaintance and requiring only a modest knowledge of math. All basic 
formulas carefully explained and illustrated; all necessary reference tables included. From 
basic terms and concepts, the study proceeds to frequency distribution, linear, non-linear, 
and multiple correlation, skewness, kurtosis, etc. A large section deals with reliability 
and significance of statistical methods. Containing concrete examples from medicine and 
biology, this book will prove unusually helpful to workers in those fields who increasingly 
must evaluate, check, and interpret statistics. Formerly titled “Elementary Statistics with 
Applications in Medicine.” 101 charts. 57 tables. 14 appendices. Index, iv -4- 376pp. 5% x 8. 

S506 Paperbound $2.00 

METHODS OF STATISTICS, L. H. C. Tippett. A classic in its field, this unusually complete sys¬ 
tematic introduction to statistical methods begins at beginner’s level and progresses to 
advanced levels for experimenters and poll-takers in all fields of statistical research. Sup¬ 
plies fundamental knowledge of virtually all elementary methods in use today by sociologists, 
psychologists, biologists, engineers, mathematicians, etc. Explains logical and mathematical 
basis of each method described, with examples for each section. Covers frequency distribu¬ 
tions and measures, inference from random samples, errors in large samples, simple analysis 
of variance, multiple and partial regression and correlation, etc. 4th revised (1952) edition. 
16 charts. 5 significance tables. 152-item bibliography. 96 tables. 22 figures. 395pp. 6x9. 

S228 Clothbound $7.50 

STATISTICS MANUAL, E. L. Crow, F. A. Davis, M. W. Maxfield. Comprehensive collection of 
classical, modern statistics methods, prepared under auspices of U. S. Naval Ordnance 
Test Station, China Lake, Calif. Many examples from ordnance will be valuable to workers in 
all fields. Emphasis is on use, with information on fiducial limits, sign tests. Chi-square 
runs, sensitivity, quality control, much more. “Well written . . . excellent reference work,” 
Operations Research. Corrected edition of NAVORD Report 3360 NOTS 948. Introduction. 
Appendix of 32 tables, charts. Index. Bibliography. 95 illustrations. 306pp. 53/8 x 8. 

S599 Paperbound $1.85 

ANALYSIS & DESIGN OF EXPERIMENTS, H. B. Mann. Offers a method for grasping the analysis 
of variance and variance design within a short time. Partial contents: Chi-square distribution 
and analysis of variance distribution, matrices, quadratic forms, likelihood ration tests and 
tests of linear hypotheses, power of analysis, Galois fields, non-orthogonal data, interblock 
estimates, etc. 15pp. of useful tables, x + 195pp. 5 x 73/8. S180 Paperbound $1.45 

See also CHANCE, LUCK AND STATISTICS, Horace Levinson. 


Symbolic logic 

THE ELEMENTS OF MATHEMATICAL LOGIC, Paul Rosenbloom. First publication in any 
language. This book is intended for readers who are mature mathematically, but have no 
previous training in symbolic logic. It does not limit itself to a single system, but covers 
the field as a whole. It is a development of lectures given at Lund University, Sweden, in 
1948. Partial contents: Logic of classes, fundamental theorems. Boolean algebra, logic of 
propositions, logic of propositional funcflons, expressive languages, combinatory logics, 
development of mathematics within an object language, paradoxes, theorems of Post and 
Goedel, Church's theorem, and similar topics, iv -1- 214pp. 53/8 x 8. S227 Paperbound $1.75 

29 





AN INTRODUCTION TO SYMBOLIC LOGIC, Susanne K. Langer. Probably the clearest book ever 
written on symbolic logic for the philosopher, general scientist and layman. It will be par¬ 
ticularly appreciated by those who have been rebuffed by other introductory works because 
of insufficient mathematical training. No special knowledge of mathematics is required. 
Starting with the simplest symbols and conventions, you are led to a remarkable grasp of 
the Boole-Schroeder and Russell-Whitehead systems clearly and quickly. PARTIAL CONTENTS: 
Study of forms. Essentials of logical structure. Generalization, Classes, The deductive system 
of classes. The algebra of logic. Abstraction of interpretation. Calculus of propositions. 
Assumptions of PRINCIPIA MATHEMATICA, Logistics, Logic of the syllogism. Proofs of 
theorems. “One of the clearest and simplest introductions to a subject which is very much 
alive. The style is easy, symbolism Is introduced gradually, and the intelligent non-mathe¬ 
matician should have no difficulty in following the argument,” MATHEMATICS GAZETTE. 
Revised, expanded second edition. Truth-value tables. 368pp. 5% x 8. 

S164 Paperbound $2.00 


A SURVEY OF SYMBOLIC LOGIC: THE CLASSIC ALGEBRA OF LOGIC, C. I. Lewis. Classic survey 
of the field, comprehensive and thorough. Indicates content of major systems, alternative 
methods of procedure, and relation of these to the Boole-Schroeder algebra and to one 
another. Contains historical summary, as well as full proofs and applications of the classic, or 
Boole-Schroeder, algebra of logic. Discusses diagrams for the logical relations of classes, the 
two-valued algebra, propositional functions of two or more variables, etc. Chapters 5 and 6 
of the original edition, which contained material not directly pertinent, have been omitted in 
this edition at the author’s request. Appendix. Bibliography. Index, viii 4- 352pp. Ss/s x 83/8. 

S643 Paperbound $2.35 


INTRODUCTION TO SYMBOLIC LOGIC AND ITS APPLICATIONS, R. Carnap. One of the clearest, 
most comprehensive, and rigorous introductions to modern symbolic logic by perhaps its 
greatest living master. Symbolic languages are analyzed and one constructed. Applications 
to math (symbolic representation of axiom systems for set theory, natural numbers, real 
numbers, topology. Dedekind and Cantor explanations of continuity), physics (the general 
analysis of concepts of determination, causality, space-time-topology, based on Einstein), 
biology (symbolic representation of an axiom system, for basic concepts). “A masterpiece,” 
Zentralblatt fur Mathematik und ihre Grenzgebiete. Over 300 exercises. 5 figures. Bibliog¬ 
raphy. Index, xvi + 241pp. 53/8 x 8. S453 Paperbound $1.85 


SYMBOLIC LOGIC, C. I. Lewis, C. H. Langford. Probably the most cited book in symbolic 
logic, this is one of the fullest treatments of paradoxes. A wide coverage of the entire 
field of symbolic logic, plus considerable material that has not appeared elsewhere. Basic 
to the entire volume is the distinction between the logic of extensions and of intensions. 
Considerable emphasis is placed on converse substitution, while the matrix system presents 
the supposition of a variety of non-Aristotelian logics. It has especially valuable sections 
on strict limitations, existence of terms, 2-valued algebra and its extension to propositional 
functions, truth value systems, the matrix method, implication and deductibility, general 
theory of propositions, propositions of ordinary discourse, and similar topics. “Authoritative, 
most valuable,” TIMES, London. Bibliography. 506pp. 53/8 x 8. S170 Paperbound $2.35 


THE LAWS OF THOUGHT, George Boole. This book founded symbolic logic some hundred years 
ago. It is the 1st significant attempt to apply logic to all aspects of human endeavour. 
Partial contents: derivation of laws, signs & laws, interpretations, eliminations, conditions 
of a perfect method, analysis, Aristotelian logic, probability, and similar topics, xviii -♦- 
424pp. 53/8 X 8. S28 Paperbound $2.25 


THE PRINCIPLES OF SCIENCE, A TREATISE ON LOGIC AND THE SCIENTIFIC METHOD, W. S. 
Jevons. Treating such topics as Inductive and Deductive Logic, the Theory of Number, 
Probability, and the Limits of Scientific Method, this milestone in the development of sym¬ 
bolic logic remains a stimulating contribution to the investigation of inferential validity in 
the natural and social sciences. It significantly advances Boole’s logic, and contains a de¬ 
tailed introduction to the nature and methods of probability in physics, astronomy, everyday 
affairs, etc. In his introduction, Ernest Nagel of Columbia University says, “[Jevons] 
continues to be of interest as an attempt to articulate the logic of scientific inquiry.” 
Index, liii + 786pp. 53/8 x 8. S446 Paperbound $2.98 


See also GREAT IDEAS OF MODERN MATHEMATICS, THEIR NATURE AND USE, Jagjit Singh. 


Vector and tensor analysis 

VECTOR AND TENSOR ANALYSIS, A. P. Wills. Covers the entire field of vector and tensor 

analysis from elementary notions to dyads and non-Euclidean manifolds (especially detailed), 
absolute differentiation, the Lame operator, the Riemann-Christoffel and Ricci-Einstein 
tensors, and the calculation of the Gaussian curvature of a surface. Many illustrations from 
electrical engineering, relativity theory, astro-physics, quantum mechanics. Presupposes only 
a good working knowledge of calculus. Exercises at end of each chapter. Intended for 
physicists and engineers as well as pure mathematicians. 44 diagrams. 114 problems. 
Bibliography. Index, xxxii + 285pp. 53/8 x 8. S454 Paperbound $2.00 
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APPLICATIONS OF TENSOR ANALYSIS, A. J. McConnell. (Formerly APPLICATIONS OF THE 
ABSOLUTE DIFFERENTIAL CALCULUS.) An excellent text for understanding the application 
of tensor methods to familiar subjects such as dynamics, electricity, elasticity, and hydro¬ 
dynamics. Explains the fundamental ideas and notation of tensor theory, the geometrical 
treatment of tensor algebra, the theory of differentiation of tensors, and includes a wealth 
of practical material. Bibliography. Index. 43 illustrations. 685 problems, xii + 381pp. 
53/8 X 8. S373 Paperbound $2.25 


VECTOR AND TENSOR ANALYSIS, G. E. Hay. One of the clearest introductions to this increas¬ 
ingly important subject. Start with simple definitions, finish the book with a sure mastery 
of oriented Cartesian vectors, Christoffel symbols, solenoidal tensors, and their applica¬ 
tions. Complete breakdown of plane, solid, analytical, differential geometry. Separate chap¬ 
ters on application. All fundamental formulae listed & demonstrated. 195 problems, 66 
figures, viii + 193pp. 53/8 x 8. S109 Paperbound $1.85 


VECTOR ANALYSIS, FOUNDED UPON THE LECTURES OF J. WILLARD GIBBS, by E. B. Wilson. 

Still a first-rate introduction and supplementary text for students of mathematics and 
physics. Based on the pioneering lectures of Yale’s great J. Willard Gibbs, can be followed 
by anyone who has had some calculus. Practical approach, stressing efficient use of combi¬ 
nations and functions of vectors. Worked examples from geometry, mechanics, hydrodynam¬ 
ics, gas theory, etc., as well as practice examples. Covers basic vector processes, differential 
and integral calculus in relation to vector functions, and theory of linear vector functions, 
forming an introduction to the study of multiple algebra and matrix theory. While the nota¬ 
tion is not always modern. It is easily followed, xviii + 436pp. 53/8 x 8. 

S656 Paperbound $2.25 


PROBLEMS AND WORKED SOLUTIONS IN VECTOR ANALYSIS, L. R. Shorter. More pages of fully- 
worked-out examples than any other text on vector analysis. A self-contained course for home 
study or a fine classroom supplement. 138 problems and examples begin with fundamentals, 
then cover systems of coordinates, relative velocity and acceleration, the commutative and 
distributive laws, axial and polar vectors, finite displacements, the calculus of vectors, curl 
and divergence, etc. Final chapter treats applications in dynamics and physics: kinematics 
of a rigid body, equipotential surfaces, etc. “Very helpful . . . very comprehensive. A handy 
book like this . . . will fill a great want,” MATHEMATICAL GAZETTE. Index. List of 174 
important equations. 158 figures, xiv -f 356pp. 53/8 x 8. S135 Paperbound $2.00 


See also GREAT IDEAS OF MODERN MATHEMATICS, THEIR NATURE AND USE, Jagiit Singh; 
INTRODUCTION TO APPLIED MATHEMATICS, Francis B. Murnaghan; MATHEMATICS OF MODERN 
ENGINEERING, E. G. Keller and R. E. Doherty; MATHEMATICAL METHODS FOR SCIENTISTS AND 
ENGINEERS, L. P. Smith; HIGHER MATHEMATICS FOR STUDENTS OF CHEMISTRY AND PHYSICS, 
J. W. Mellor. 


MATHEMATICS: HISTORIES AND CLASSICS 


HISTORY OF MATHEMATICS, D. E. Smith. Most comprehensive non-technical history of math 
in English. Discusses lives and works of over a thousand major and minor figures, with 
footnotes supplying technical information outside the book's scheme, and indicating dis¬ 
puted matters. Vol I: A chronological examination, from primitive concepts through Egypt, 
Babylonia, Greece, the Orient, Rome, the Middle Ages, the Renaissance, and up to 1900. 
Vol 2: The development of ideas in specific fields and problems, up through elementary 
calculus. Two volumes, total of 510 illustrations, 1355pp. 53/8 x 8. Set boxed in attractive 
container. T429, 430 Paperbound, the set $6.00 


A SHORT ACCOUNT OF THE HISTORY OF MATHEMATICS, W. W. R. Ball. Most readable non¬ 
technical history of mathematics treats lives, discoveries of every important figure from 
Egyptian, Phoenician mathematicians, to late 19th century. Discusses schools of Ionia, 
Pythagoras, Athens, Cyzicus, Alexandria, Byzantium, systems of numeration; primitive arith¬ 
metic; Middle Ages, Renaissance, including Arabs, Bacon, Regiomontanus, Tartaglia, Cardan, 
Stevinus, Galileo, Kepler; modern mathematics of Descartes, Pascal, Wallis, Huygens, Newton, 
Leibnitz, d’Alembert, Euler, Lambert, Laplace, Legendre, Gauss, Hermite, Weierstrass, 
scores more. Index. 25 figures. 546pp. 53/8 x 8 . S630 Paperbound $2.25 

A HISTORY OF GEOMETRICAL METHODS, J. L. Coolidge. Full, authoritative history of the tech¬ 
niques which men have employed in dealing with geometric questions . . . from ancient 
times to the modern development of projective geometry. Critical analyses of the original 
works. Contents: Synthetic Geometry—the early beginnings, Greek mathematics, non-Euclidean 
geometries, projective and descriptive geometry; Algebraic Geometry—extension of the system 
of linear coordinates, other systems of point coordinates, enumerative and birational geometry, 
etc.; and Differential Geometry—intrinsic geometry and moving axes. Gauss and the classical 
theory of surfaces, and projective and absolute differential geometry. The work of scores of 
geometers analyzed: Pythagoras, Archimedes, Newton, Descartes, Leibniz, Lobachevski, Riemann, 
Hilbert, Bernoulli, Schubert, Grassman, Klein, Cauchy, and many, many others. Extensive (24- 
page) bibliography. Index. 13 figures, xviii -f 451pp. 53/8 x 8 V 2 . S1006 Paperbound $2.25 
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A CONCISE HISTORY OF MATHEMATICS, 0. Struik. Lucid study of development of mathematical 
ideas, techniques from Ancient Near East, Greece, Islamic science. Middle Ages, Renaissance, 
modern times. Important mathematicians are described in detail. Treatment is not anecdotal, 
but analytical development of ideas. “Rich in content, thoughtful in interpretation,” U.S. 
QUARTERLY BOOKLIST. Non-technical; no mathematical training needed. Index. 60 illustra¬ 
tions, including Egyptian papyri, Greek mss., portraits of 31 eminent mathematicians. Bib¬ 
liography. 2nd edition, xix 4- 299pp. 53/8 x 8. T255 Paperbound-$2.00 

A HISTORY OF THE CALCULUS, AND ITS CONCEPTUAL DEVELOPMENT, Carl B. Boyer. Pro¬ 
vides laymen and mathematicians a detailed history of the development of the calculus, 
from early beginning in antiquity to final elaboration as mathematical abstractions. Gives 
a sense of mathematics not as a technique, but as a habit of mind, in the progression of 
ideas of Zeno, Plato, Pythagoras, Eudoxus, Arabic and Scholastic mathematicians, Newton, 
Leibnitz, Taylor, Descartes, Euler, Lagrange, Cantor, Weierstrass, and others. This first com¬ 
prehensive critical history of the calculus was originally titled “The Concepts of the 
Calculus.” Foreword by R. Courant. Preface, 22 figures. 25-page bibliography. Index, v -f 
364pp. 53/8 X 8. S509 Paperbound $2.00 

A MANUAL OF GREEK MATHEMATICS, Sir Thomas L. Heath. A non-technical survey of Greek 
mathematics addressed to high school and college students and the layman who desires a sense 
of historical perspective in mathematics. Thorough exposition of early numerical notation and 
practical calculation, Pythagorean arithmetic and geometry, Thales and the earliest Greek 
geometrical measurements and theorems, the mathematical theories of Plato, Euclid’s “Ele¬ 
ments” and his other works (extensive discussion), Aristarchus, Archimedes, Eratosthenes and 
the measurement of the earth, trigonometry (Hipparchus, Menelaus, Ptolemy), Pappus and 
Heron of Alexandria, and detailed coverage of minor figures normally omitted from histories 
of this type. Presented in a refreshingly interesting and readable style. Appendix. 2 Indexes, 
xvi -f 552pp. 53/8 X 8. S279 Paperbound $2.25 

THE MATHEMATICS OF GREAT AMATEURS, Julian Lowell Coolidge. Enlightening, often surprising, 
accounts of what can result from a non-professional preoccupation with mathematics. Chapters 
on Plato, Omar Khayyam and his work with cubic equations, Piero della Francesca, Albrecht 
Diirer, as the true discoverer of descriptive geometry, Leonardo da Vinci and his varied mathe¬ 
matical interests, John Napier, Baron of Merchiston, inventor of logarithms, Pascal, Diderot, 
I'Hospital, and seven others known primarily for contributions in other fields. Bibliography. 
56 figures, viii + 211pp. 53/8 x 8 V 2 . S1009 Paperbound $1.50 

ART AND GEOMETRY, Wm. M. Ivins, Jr. A controversial study which propounds the view that 
the ideas of Greek philosophy and culture served not to stimulate, but to stifle the develop¬ 
ment of Western thought. Through an examination of Greek art and geometrical inquiries 
and Renaissance experiments, this book offers a concise history of the evolution of mathe¬ 
matical perspective and projective geometry. Discusses the work of Alberti, Dtirer, Pelerin, 
Nicholas of Cusa, Kepler, Desargues, etc. in a wholly readable text of interest to the art 
historian, philosopher, mathematician, historian of science, and others, x -I- 113pp. 53/8 x 
ga/g. T941 Paperbound $1.25 

A SOURCE BOOK IN MATHEMATICS, 0. E. Smith. Great discoveries in math, from Renaissance 
to end of 19th century, in English translation. Read announcements by Dedekind, Gauss, 

Delamain, Pascal, Fermat, Newton, Abel, Lobachevsky, Bolyai, Riemann, De Moivre, Legendre, 

Laplace, others of discoveries about imaginary numbers, number congruence, slide rule, 
equations, symbolism, cubic algebraic equations, non-Euclidean forms of geometry, calculus, 
function theory, quaternions, etc. Succinct selections from 125 different treatises, articles, 
most unavailable elsewhere in English. Each article preceded by biographical, historical 
introduction. Vol. h Fields of Number, Algebra. Index. 32 illus. 338pp. 53/3 x 8. Vol. II: 
Fields of Geometry, Probability, Calculus, Functions, Quaternions. 83 illus. 432pp. 53/8 x 8. 

Vol. 1: S552 Paperbound $2.00 

Vol. 2: S553 Paperbound $2.00 

2 vol. set, boxed $4.00 

A COLLECTION OF MODERN MATHEMATICAL CLASSICS, edited by R. Bellman. 13 classic papers, 
complete in their original languages, by Hermite, Hardy and Littlewood, Tchebychef, Fej6r, 
Fredholm, Fuchs, Hurwitz, Weyl, van der Pol, Birkhoff, Kellogg, von Neumann, and Hilbert. 
Each of these papers, collected here for the first time, triggered a burst of mathematical 
activity, providing useful new generalizations or stimulating fresh investigations. Topics dis¬ 
cussed include classical analysis, periodic and almost periodic functions, analysis and number 
theory, integral equations, theory of approximation, non-linear differential equations, and 
functional analysis. Brief introductions and bibliographies to each paper, xii -f 292pp. 6x9. 

S730 Paperbound $2.00 

THE WORKS OF ARCHIMEDES, edited by T. L, Heath. All the known works of the great Greek 
mathematician are contained in this one volume, including the recently discovered Method 
of Archimedes. Contains: On Sphere & Cylinder, Measurement of a Circle, Spirals, Conoids, 
Spheroids, etc. This is the definitive edition of the greatest mathematical intellect of the 
ancient world. 186-page study by Heath discusses Archimedes and the history of Greek 
mathematics. Bibliography. 563pp. 53/8 x 8. S9 Paperbound $2.45 

THE THIRTEEN BOOKS OF EUCLID’S ELEMENTS, edited by Sir Thomas Heath. Definitive edition 
of one of the very greatest classics of Western world. Complete English translation of 
Heiberg text, together with spurious Book XIV. Detailed 150-page introduction discussing 
aspects of Greek and Medieval mathematics. Euclid, texts, commentators, etc. Paralleling 
the text is an elaborate critical apparatus analyzing each definition, proposition, postulate, 
covering textual matters, mathematical analysis, commentators of all times, refutations, sup¬ 
ports, extrapolations, etc. This is the full Euclid. Unabridged reproduction of Cambridge U. 
2nd edition. 3 volumes. Total of 995 figures, 1426pp. 53/8 x 8. 

888,89,90, 3 volume set, paperbound $7.50 
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THE GEOMETRY OF RENE DESCARTES. With this book Descartes founded analytical geometry. 
Excellent Smith-Latham translation, plus original French text with Descartes’ own diagrams. 
Contains Problems the Construction of Which Requires Only Straight Lines and Circles; On 
the Nature of Curved Lines; On the Construction of Solid or Supersolid Problems. Notes. 
Diagrams. 258pp. 53/8 x 8 . S 68 Paperbound $2.00 


A PHILOSOPHICAL ESSAY ON PROBABILITIES, Marquis de Laplace. This famous essay explains 
without recourse to mathematics the principle of probability, and the application of prob¬ 
ability to games of chance, natural philosophy, astronomy, many other fields. Translated 
from the 6 th French edition by F. W. Truscott, F. L. Emory, with new introduction for this 
edition by E. T. Bell. 204pp. 53/8 x 8 . S166 Paperbound $1.35 


See also THE PRINCIPLES OF SCIENCE, W. S. Jevons; THE LAWS OF THOUGHT, George Boole; 
ESSAYS ON THE THEORY OF NUMBERS, R. Dedekind; SCIENCE OF ABSOLUTE SPACE, J. Bolyai 
and THEORY OF PARALLELS, N. Lobachevski, in NON-EUCLIDEAN GEOMETRY, Roberto Bonola; 
THEORY OF THE MOTION OF THE HEAVENLY BODIES MOVING ABOUT THE SUN IN CONIC SEC¬ 
TIONS, Karl Friederich Gauss; CONTRIBUTIONS TO THE FOUNDING OF THE THEORY OF TRANS- 
FINITE NUMBERS, Georg Cantor. 


PHYSICS 


General physics 

FOUNDATIONS OF PHYSICS, R. B. Lindsay & H. Margenau. Excellent bridge between semi- 
popular works & technical treatises. A discussion ot methods of physical description, con¬ 
struction of theory; valuable tor physicist with elementary calculus who isi interested in 
ideas that give meaning to data, tools of modern physics. Contents include symbolism, math¬ 
ematical equations; space & time foundations of mechanics; probability; physics & con- 
tinua- electron theory; special & general relativity; quantum mechanics; causality. “Thor¬ 
ough and yet not overdetailed. Unreservedly recommended,’’ NATURE (London). Unabridged, 
corrected edition. List of recommended readings. 35 illustrations. ^1^^+ Papefboumd $3 M 

FUNDAMENTAL FORMULAS OF PHYSICS, ed. by D. H. Menzel. Highly useful, fully inexpensive 
reference and study text, ranging from simple to highly sophisticated operations. Mathematics 
integrated into text—each cnapter stands as short textbook or field represented Voi. 1: 
Statistics. Physical Constants, Special Theory of Relativity, Hydrodynamics, Aerodynamics, 
Boundary Value Problems in Math. Physics; Viscosity, Electromagnetic Theory, etc. Vol. 2: 
Sound, Acoustics, Geometrical Optics, Electron Optics, High-Energy Phenomena, Magneti^sm, 
Biophysics, much more. Index. Total of 800pp. 53/8 x 8 . Vol. 1 S595 P^Perbound $^5 


MATHEMATICAL PHYSICS, 0. H. Menzel. Thorough one-volume treatment of the mathematical 
techniques vital for classic mechanics, electromagnetic theory, quantum theory, and rela¬ 
tivity. Written by the Harvard Protessor of Astrophysics for junior, senior, and graduate 
courses, it gives clear explanations of all those aspects of function theory, vectors, matrices, 
dyadics, tensors, partial differential equations, etc., necessary tor the understanding of the 
various physical theories. Electron theory, relativity, and other topics seldom presented 
appear here in considerable detail. Scores of definitions, conversion factors, dimensional 
constants, etc. “More detailed than normal for an advanced text • • 'ejit ^ sec¬ 

tions on Dyadics, Matrices, and Tensors,’’ JOURNAL OF THE FRANKLIN INSTITUTE. Index. 
193 problems, with answers, x + 412pp. 5% x 8 . S56 Paperbound $2.50 


THE SCIENTIFIC PAPERS OF J. WILLARD GIBBS. All the published papers of America’s outstand¬ 
ing theoretical scientist (except for “Statistical Mechanics’’ and “Vector Analysis’’). Vol I 
(thermodynamics) contains one of the most brilliant of all 19th-century scientific papers—the 
300-page “On the Equilibrium of Heterogeneous Substances,’’ which rounded the science of 
physical chemistry, and clearly stated a number of highly important natural laws for the first 
time- 8 other papers complete the first volume. Vol II includes 2 papers on dynamics, 8 on 
vector analysis and multiple algebra, 5 on the electromagnetic theory of light, and 6 miscella¬ 
neous papers. Biographical sketch by H. A. Bumstead. Total of xxxvi -t- 718pp. 5% x 83/^. 

5721 Vol I Paperbound $2.50 

5722 Vol II Paperbound $2.25 

The set $4.75 


BASIC THEORIES OF PHYSICS, Peter Gabriel Bergmann. Two-volume set which presents a 
critical examination of important topics in the major subdivisions of classical and modern 
physics. The first volume is concerned with classical mechanics and electrodynamics-, 
mechanics of mass points, analytical mechanics, matter in bulk, electrostatics and magneto¬ 
statics, electromagnetic interaction, the field waves, special relativity, and waves. The 
second volume (Heat and Quanta) contains discussions of the kinetic hypothesis, physics and 
statistics, stationary ensembles, laws of thermodynamics, early quantum theories, atomic 
spectra, probability waves, quantization in wave mechanics, approximation methods, and 
abstract quantum theory. A valuable supplement to any thorough course or text. 

Heat and Quanta: Index. 8 figures, x -f 300pp. 53/8 x 81 / 2 . S968 Paperbound $2.00 

Mechanics and Electrodynamics: Index. 14 figures, vii + 280pp. 53/8 x 8 V 2 . 

S969 Paperbound $1.85 
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THEORETICAL PHYSICS, A. S. Kompaneyets. One of the very few thorough studies of the 
subject in this price range. Provides advanced students with a comprehensive theoretical 
background. Especially strong on recent experimentation and developments in quantum 
theory. Contents: Mechanics (Generalized Coordinates, Lagrange’s Equation, Collision of 
Particles, etc.). Electrodynamics (Vector Analysis, Maxwell’s equations. Transmission of 
Signals, Theory of Relativity, etc.). Quantum Mechanics (the Inadequacy of Classical Mechan¬ 
ics, the Wave Equation, Motion in a Central Field, Quantum Theory of Radiation, Quantum 
Theories of Dispersion and Scattering, etc.), and Statistical Physics (Equilibrium Distribution 
of Molecules in an Ideal Gas, Boltzmann statistics, Bose and Fermi Distribution, 
Thermodynamic Quantities, etc.). Revised to 1961. Translated by George Yankovsky, author¬ 
ized by Kompaneyets. 137 exercises. 56 figures. 529pp. 53/8 x 8 V 2 . S972 Paperbound $2.50 


ANALYTICAL AND CANONICAL FORMALISM IN PHYSICS, Andre Mercier. A survey, in one vol¬ 
ume, of the variational principles (the key principles—in mathematical form—from which 
the basic laws of any one branch of physics can be derived) of the several branches of 
physical theory, together with an examination of the relationships among them. Contents: 
the Lagrangian Formalism, Lagrangian Densities, Canonical Formalism, Canonical Form of 
Electrodynamics, Hamiltonian Densities, Transformations, and Canonical Form with Vanishing 
Jacobian Determinant. Numerous examples and exercises. For advanced students, teachers, 
etc. 6 figures. Index, viii -f 222pp. 53/8 x 81 / 2 . S1077 Paperbound $1.75 


See also THE COMMON SENSE OF THE EXACT SCIENCES, W. K. Clifford; SCIENCE, THEORY 
AND MAN, E. Schrodinger; FROM EUCLID TO EDDINGTON, A STUDY OF THE CONCEPTIONS 
OF THE EXTERNAL WORLD, Sir Edmund Whittaker; THE RESTLESS UNIVERSE, Max Born; 
PHYSICS, THE PIONEER SCIENCE, L. W. Taylor; FUNDAMENTAL FORMULAS OF CHEMISTRY AND 
PHYSICS, D. H. Menzel; DIFFERENTIAL AND INTEGRAL EQUATIONS OF MECHANICS AND PHYSICS, 
P. Frank and R. von Mises. 


Acoustics, optics, electricity and magnetism, electromagnetics, magneto¬ 
hydrodynamics 

THE THEORY OF SOUND, Lord Rayleigh. Most vibrating systems likely to be encountered in 
practice can be tackled successfully by the methods set forth by the great Nobel laureate, 
Lord Rayleigh. Complete coverage of experimental, mathematical aspects of sound theory. 
Partial contents: Harmonic motions, vibrating systems in general, lateral vibrations of bars, 
curved plates or shells, applications of Laplace’s functions to acoustical problems, fluid 
friction, plane vortex-sheet, vibrations of solid bodies, etc. This is the first inexpensive 
edition of this great reference and study work. Bibliography. Historical introduction by R. B. 
Lindsay. Total of 1040pp. 97 figures. 53/8 x 8 . 

S292, S293, Two volume set, paperbound, $4.70 

THE DYNAMICAL THEORY OF SOUND, H. Lamb. Comprehensive mathematical treatment of the 
physical aspects of sound, covering the theory of vibrations, the general theory of sound, and 
the equations of motion of strings, bars, membranes, pipes, and resonators. Includes chap¬ 
ters on plane, spherical, and simple harmonic waves, and the Helmholtz Theory of Audition. 
Complete and self-contained development for student and specialist; all fundamental differ¬ 
ential equations solved completely. Specific mathematical details for such important phenom¬ 
ena as harmonics, normal modes, forced vibrations of strings, theory of reed pipes, etc. Index. 
Bibliography. 86 diagrams, viii + 307pp. 53/8 x 8 . S655 Paperbound $2.00 

WAVE PROPAGATION IN PERIODIC STRUCTURES, L. Brillouin. A general method and applica¬ 
tion to different problems: pure physics, such as scattering of X-rays of crystals, thermal 
vibration in crystal lattices, electronic motion in metals; and also problems of electrical 
engineering. Partial contents: elastic waves in 1-dimensional lattices of point masses. 
Propagation of waves along 1 -dimensional lattices. Energy flow. 2 dimensional, 3 dimensional 
lattices. Mathieu’s equation. Matrices and propagation of waves along an electric line. 
Continuous electric lines. 131 illustrations. Bibliography. Index, xii -f 253pp. 53/8 x 8 . 

S34 Paperbound $ 2.00 

THEORY OF VIBRATIONS, N. W. McLachlan. Based on an exceptionally successful graduate 
course given at Brown University, this discusses linear systems having 1 degree of freedom, 
forced vibrations of simple linear systems, vibration of flexible strings, transverse vibra¬ 
tions of bars and tubes, transverse vibration of circular plate, sound waves of finite ampli¬ 
tude, etc. Index. 99 diagrams. 160pp. 53/8 x 8 . S190 Paperbound $1.50 

LIGHT: PRINCIPLES AND EXPERIMENTS, George S. Monk. Covers theory, experimentation, and 
research. Intended for students with some background in general physics and elementary 
calculus. Three main divisions: 1) Eight chapters on geometrical optics—fundamental con¬ 
cepts (the ray and its optical length, Fermat’s principle, etc.), laws of image formation, 
apertures In optical systems, photometry, optical instruments etc.; 2) 9 chapters on physical 
optics—interference, diffraction, polarization, spectra, the Rayleigh refractometer, the 
wave theory of light, etc.; 3) 23 instructive experiments based directly on the theoretical 
text. “Probably the best intermediate textbook on light in the English language. Certainly, 
it is the best book which includes both geometrical and physical optics,’’ J. Rud Nielson, 
PHYSICS FORUM. Revised edition. 102 problems and answers. 12 appendices. 6 tables. Index. 
270 illustrations, xi -f 489pp. 53/8 x 8 V 2 . S341 Paperbound $2.50 

34 



MATHEMATICAL ANALYSIS OF ELECTRICAL AND OPTICAL WAVE-MOTION, Harry Bateman. Written 
by one of this century's most distinguished mathematical physicists, this is a practical 
introduction to those developments of Maxwell’s electromagnetic theory which are directly 
connected with the solution of the partial differential equation of wave motion. Methpds of 
solving wave-equation, polar-cylindrical coordinates, diffraction, transformation of coordinates, 
homogeneous solutions, electromagnetic fields with moving singularities, etc. Index. 168pp. 
53/8 X 8. S14 Paperbound $1.75 

PRINCIPLES OF PHYSICAL OPTICS, Ernst Mach. This classical examination of the propagation 
of light, color, polarization, etc. offers an historical and philosophical treatment that has 
never been surpassed for breadth and easy readability. Contents: Rectilinear propagation of 
light. Reflection, refraction. Early knowledge of vision. Dioptrics. Composition of light. 

Theory of color and dispersion. Periodicity. Theory of interference. Polarization. Mathematical 
representation of properties of light. Propagation of waves, etc. 279 illustrations, 10 por¬ 
traits. Appendix. Indexes. 324pp. 53/8 x 8. S178 Paperbound $2.00 

THE THEORY OF OPTICS, Paul Drude. One of finest fundamental texts in physical optics, 
classic offers thorough coverage, complete mathematical treatment of basic ideas. Includes 
fullest treatment of application of thermodynamics to optics; sine law in formation of 
images, transparent crystals, magnetically active substances, velocity of light, apertures, 
effects depending upon them, polarization, optical instruments, etc. Introduction by A. A. 

MIchelson. Index. 110 illus. 567pp. 53/8 x 8. S532 Paperbound $3.00 

PHOTOMETRY, John W. T. Walsh. The best treatment of both “bench” and “illumination” 
photometry in English by one of Britain’s foremost experts in the field (President of the 
International Commission on Illumination). Limited to those matters, theoretical and prac¬ 
tical, which affect the measurement of light flux, candlepower. Illumination, etc., and 

excludes treatment of the use to which such measurements may be put after they have been 
made. Chapters on Radiation, The Eye and Vision, Photo-Electric Cells, The Principles of 
Photometry, The Measurement of Luminous Intensity, Colorimetry, Spectrophotometry, Stellar 
Photometry, The Photometric Laboratory, etc. Third revised (1958) edition. 281 illustrations. 
10 appendices, xxlv + 544pp. 5V2 x 91/4. S319 Paperbound $3.00 

EXPERIMENTAL SPECTROSCOPY, R. A. Sawyer. Clear discussion of prism and grating spectro¬ 
graphs and the techniques of their use in research, with emphasis on those principles and 
techniques that are fundamental to practically all uses of spectroscopic equipment. Begin¬ 
ning with a brief history of spectroscopy, the author covers such topics as light sources, 
spectroscopic apparatus, prism spectroscopes and graphs, diffraction grating, the photo¬ 
graphic process, determination of wave length, spectral intensity, infrared spectroscopy, 
spectrochemical analysis, etc. This revised edition contains new material on the production 
of replica gratings, solar spectroscopy from rockets, new standard of wave length, etc. 
Index. Bibliography. Ill illustrations, x + 358pp. 53/8 x 81 / 2 . S1045 Paperbound $2.25 

FUNDAMENTALS OF ELECTRICITY AND MAGNETISM, L. B. Loeb. For students of physics, chem¬ 
istry, or engineering who want an introduction to electricity and magnetism on a higher level 
and in more detail than general elementary physics texts provide. Only elementary differential 
and integral calculus is assumed. Physical laws developed logically, from magnetism to 
electric currents. Ohm’s law, electrolysis, and on to static electricity, induction, etc. Covers 
an unusual amount of material; one third of book on modern material: solution of wave equa¬ 
tion, photoelectric and thermionic effects, etc. Complete statement of the various electrical 
systems of units and interrelations. 2 Indexes. 75 pages of problems with answers stated. 
Over 300 figures and diagrams, xix + 669pp. 53/8 x 8 . S745 Paperbound $3.50 


THE ELECTROMAGNETIC FIELD, Max Mason & Warren Weaver. Used constantly by graduate 
engineers. Vector methods exclusively: detailed treatment of electrostatics, expansion meth¬ 
ods, with tables converting any quantity into absolute electromagnetic, absolute electrostatic, 
practical units. Discrete charges, ponderable bodies. Maxwell field equations, etc. Introduc¬ 
tion. Indexes. 416pp. 53/8 x 8 . S185 Paperbound $2.25 


THEORY OF ELECTRONS AND ITS APPLICATION TO THE PHENOMENA OF LIGHT AND RADIANT 
HEAT, H. Lorentz. Lectures delivered at Columbia University by Nobel laureate Lorentz. 
Unabridged, they form a historical coverage of the theory of free electrons, motion, 
absorption of heat, Zeeman effect, propagation of light in molecular bodies, inverse Zeeman 
effect, optical phenomena in moving bodies, etc. 109 pages of notes explain the more 
advanced sections. Index. 9 figures. 352pp. 53/8 x 8 . S173 Paperbound $2.00 


FUNDAMENTAL ELECTROMAGNETIC THEORY, Ronold P. King, Professor Applied Physics, Harvard 
University. Original and valuable introduction to electromagnetic theory and to circuit 
theory from the standpoint of electromagnetic theory. Contents: Mathematical Description 
of Matter—stationary and nonstationary states; Mathematical Description of Space and of 
Simple Media—Field Equations, Integral Forms of Field Equations, Electromagnetic Force, 
etc.; Transformation of Field and Force Equations; Electromagnetic Waves in Unbounded 
Regions; Skin Effect and Internal Impedance—in a solid cylindrical conductor, etc.; and 
Electrical Circuits—^Analytical Foundations, Near-zone and quasl-near zone circuits. Balanced 
two-wire and four-wire transmission lines. Revised and enlarged version. New preface by 
the author. 5 appendices (Differential operators: Vector Formulas and Identities, etc.). 
Problems. Indexes. Bibliography, xvi + 580pp. 53/8 x 8 V 2 . S1023 Paperbound $3.00 
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ELECTRICAL THEORY ON THE GIORGI SYSTEM, P. Cornelius. A new clarification of the funda¬ 
mental concepts of electricity and magnetism, advocating the convenient m.k.s. system of 
units that is steadily gaining followers in the sciences. Illustrating the use and effectiveness 
of his terminology with numerous applications to concrete technical problems, the author 
here expounds the famous Giorgi system of electrical physics. His lucid presentation 

and well-reasoned, cogent argument for the universal adoption of this system form one of 

the finest pieces of scientific exposition in recent years. 28 figures. Index. Conversion tables 
for translating earlier data Into modern units. Translated from 3rd Dutch edition by L. J. 
Jolley, x + 187pp. 51/2 x 83 / 4 . S909 Clothbound $6.00 

ELECTRIC WAVES: BEING RESEARCHES ON THE PROPAGATION OF ELECTRIC ACTION WITH 
FINITE VELOCITY THROUGH SPACE, Heinrich Hertz. This classic work brings together the 

original papers in which Hertz—Helmholtz’s protegS and one of the most brilliant figures 

in 19th-century research—probed the existence of electromagnetic waves and showed experi¬ 
mentally that their velocity equalled that of light, research that helped lay the groundwork 
for the development of radio, television, telephone, telegraph, and other modern technological 
marvels. Unabridged republication of original edition. Authorized translation by D. E. Jones. 
Preface by Lord Kelvin. Index of names. 40 illustrations, xvil + 278pp. 53/3 x 8 V 2 . 

S57 Paperbound $1.75 

PIEZOELECTRICITY: AN INTRODUCTION TO THE THEORY AND APPLICATIONS OF ELECTRO¬ 
MECHANICAL PHENOMENA IN CRYSTALS, Walter G. Cady. This is the most complete and sys¬ 
tematic coverage of this important field in print—now regarded as something of scientific 
classic. This republication, revised and corrected by Prof. Cady—one of the foremost con¬ 
tributors in this area—contains a sketch of recent progress and new material on Ferro- 
electrics. Time Standards, etc. The first 7 chapters deal with fundamental theory of crystal 
electricity. 5 important chapters cover basic concepts of piezoelectricity, including com¬ 
parisons of various competing theories in the field. Also discussed: piezoelectric resonators 
(theory, methods of manufacture. Influences of air-gaps, etc.); the piezo oscillator; the 
properties, history, and observations relating to Rochelle salt; ferroelectric crystals; miscel¬ 
laneous applications of piezoelectricity; pyroelectricity; etc. “A great work,” W. A. Wooster, 
NATURE. Revised (1963) and corrected edition. New preface by Prof. Cady. 2 Appendices. 
Indices. Illustrations. 62 tables. Bibliography, Problems. Total of 1 + 822pp. 53/3 x 8 V 2 . 

S1094 Vol. r Paperbound $2.50 
S1095 Vol. II Paperbound $2.50 
Two volume set Paperbound $5.00 


MAGNETISM AND VERY LOW TEMPERATURES, H. B. G. Casimir. A basic work in the literature 
of low temperature physics. Presents a concise survey of fundamental theoretical principles, 
and also points out promising lines of investigation. Contents: Classical Theory and Experi¬ 
mental Methods, Quantum Theory of Paramagnetism, Experiments on Adiabatic Demagnetiza¬ 
tion. Theoretical Discussion of Paramagnetism at Very Low Temperatures, Some Experimental 
Results, Relaxation Phenomena. Index. 89-item bibliography, ix + 95pp. 53/3 x 8. 

S943 Paperbound $1.35 


SELECTED PAPERS ON NEW TECHNIQUES FOR ENERGY CONVERSION: THERMOELECTRIC 
METHODS; THERMIONIC; PHOTOVOLTAIC AND ELECTRICAL EFFECTS; FUSION, Edited by Sumner 
N. Levine. Brings together in one volume the most important papers (1954-1961) in modern 
energy technology. Included among the 37 papers are general and qualitative descriptions 
of the field as a whole, indicating promising lines of research. Also: 15 papers on thermo¬ 
electric methods, 7 on thermionic, 5 on photovoltaic, 4 on electrochemical effect, and 2 on 
controlled fusion research. Among the contributors are: Joffe, Maria Telkes, Herold, Herring, 
Douglas, Jaumot, Post, Austin, Wilson, Pfann, Rappaport, Morehouse, Domenicali, Moss, 
Bowers, Harman, Von Doenhoef. Preface and introduction by the editor. Bibliographies, 
xxviii + 451ppi. 6V8 x 91 / 4 . S37 Paperbound $3.00 


SUPERFLUIDS: MACROSCOPIC THEORY OF SUPERCONDUCTIVITY, Vol. I, Fritz London. The 

major work by one of the founders and great theoreticians of modern quantum physics. 
Consolidates the researches that led to the present understanding of the nature of super¬ 
conductivity. Prof. London here reveals that quantum mechanics is operative on the macro¬ 
scopic plane as well as the submolecular level. Contents: Properties of Superconductors 
and Their Thermodynamical Correlation; Electrodynamics of the Pure Superconducting State; 
Relation between Current and Field; Measurements of the Penetration Depth; Non-Viscous Flow 
vs. Superconductivity; Micro-waves in Superconductors; Reality of the Domain Structure; 
and many other related topics. A new epilogue by M. J. Buckingham discusses developments 
In the field up to 1960. Corrected and expanded edition. An appreciation of the author’s 
life and work by L. W. Nordheim. Biography by Edith London. Bibliography of his publica¬ 
tions, 45 figures. 2 Indices, xviii + 173pp. 55/8 x 83 / 3 . S44 Paperbound $1.75 


SELECTED PAPERS ON PHYSICAL PROCESSES IN IONIZED PLASMAS, Edited by Donald H. 
Menzel, Director, Harvard College Observatory. 30 important papers relating to the study of 
highly ionized gases or plasmas selected by a foremost contributor in the field, with the 
assistance of Dr. L. H. Aller. The essays include 18 on the physical processes in gaseous 
nebulae, covering problems of radiation and radiative transfer, the Balmer decrement, 
electron temperatives, spectrophotometry, etc. 10 papers deal with the Interpretation of 
nebular spectra, by Bohm, Van VIeck, Aller, Minkowski, etc. There Is also a discussion 
of the intensities of “forbidden” spectral lines by George Shortley and a paper concern¬ 
ing the theory of hydrogenic spectra by Menzel and Pekeris. Other contributors: Goldberg, 
Hebb, Baker, Bowen, Ufford, Liller, etc. viii + 374pp. 6V3 x 9V4. S60 Paperbound $2.95 
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See also POPULAR SCIENTIFIC LECTURES, Hermann von Helmholtz; BASIC ELECTRICITY; TEACH- 
YOURSELF ELECTRICITY, C. Wilson; FARADAY’S EXPERIMENTAL RESEARCHES IN ELECTRICITY, 
Michael Faraday; TREATISE ON ELECTRICITY AND MAGNETISM, James Clerk Maxwell; DE 
MAGNETE, Sir William Gilbert; FOUNDATIONS OF POTENTIAL THEORY, 0. D. Kellogg; MATHE¬ 
MATICAL ANALYSIS OF ELECTRICAL AND OPTICAL WAVE-MOTION ON THE BASIS OF MAXWELL’S 
EQUATIONS, H. Bateman; THE UNIVERSE OF LIGHT, Sir William Bragg; MATTER AND LIGHT, 
THE NEW PHYSICS, L. de Broglie; OPTICKS, Sir Isaac Newton; TREATISE ON LIGHT, Christiaan 
Huyghens; TREATISE ON PHYSIOLOGICAL OPTICS, Hermann von Helmholtz; INTRODUCTION TO 
PHYSIOLOGICAL OPTICS, James P. Southall; LIGHT, COLOR AND VISION, Yves LeGrand; THE 
NATURE OF LIGHT AND COLOUR IN THE OPEN AIR, M. Minnaert; THE SCIENTIFIC BASIS OF 
ILLUMINATING ENGINEERING, Parry Moon; APPLIED OPTICS AND OPTICAL DESIGN, A. E. Con- 
rady; OPTICS AND OPTICAL INSTRUMENTS, B. K. Johnson; ON THE SENSATIONS OF TONE, 
Hermann von Helmholtz; THE PHYSICS OF MUSIC, Alexander Wood; LOUD SPEAKERS: THEORY, 
PERFORMANCE, TESTING AND DESIGN, N. W. McLachlan; RAYLEIGH’S PRINCIPLE AND ITS 
APPLICATIONS TO ENGINEERING, G. Temple and W. Bickley. THE STORY OF X-RAYS FROM 
RONTGEN TO ISOTOPES, A. R. Bleich; books in section ELECTRICAL ENGINEERING. 


Hydrodynamics 


HYDRODYNAMICS, H. Dryden, F. Mumaghan, Harry Bateman. Published by the National 
Research Council in 1932 this enormous volume offers a complete coverage of classical 
hydrodynamics. Encyclopedic in quality. Partial contents-, physics of fluids, motion, turbulent 
flow, compressible fluids, motion in 1, 2, 3 dimensions; viscous fluids rotating, laminar 
motion, resistance of motion through viscous fluid, eddy viscosity, hydraulic flow in channels 
of various shapes, discharge of gases, flow past obstacles, etc. Bibliography of over 2,900 
items. Indexes. 23 figures. 634pp. 53/8 x 8 . S303 Paperbound $2.75 


A TREATISE ON HYDRODYNAMICS, A. B. Basset. Favorite text on hydrodynamics for 2 genera¬ 
tions of physicists, hydrodynamical engineers, oceanographers, ship designers, etc. Clear 
enough for the beginning student, and thorough source for graduate students and engineers on 
the work of d’Alembert, Euler, Laplace, Lagrange, Poisson, Green, Clebsch, Stokes, Cauchy, 
Helmholtz, J. J. Thomson,.Love, Hicks, Greenhill, Besant, Lamb, etc. Great amount of docu¬ 
mentation on entire theory of classical hydrodynamics. Vol I: theory of motion of frictionless 
liquids, vortex, and cyclic irrotational motion, etc. 132 exercises. Bibliography. 3 Appendixes, 
xii + 264pp. Vol II: motion in viscous liquids, harmonic analysis, theory of tides, etc. 112 
exercises. Bibliography. 4 Appendixes, xv + 328pp. Two volume set. x 8 . 

S724 Vol I Paperbound $1.75 
S725 Vol II Paperbound $1.75 
The set $3.50 


HYDRODYNAMICS, Horace Lamb. Internationally famous complete coverage of standard refer¬ 
ence work on dynamics of liquids & gases. Fundamental theorems, equations, methods, 
solutions, background, for classical hydrodynamics. Chapters include Equations of Motion, 
Integration of Equations in Special Gases, Irrotational Motion, Motion of Liquid in 2 Dimen¬ 
sions, Motion of Solids through Liquid-Dynamical Theory, Vortex Motion, Tidal Waves, Surface 
Waves, Waves of Expansion, Viscosity, Rotating Masses of liquids. Excellently planned, ar¬ 
ranged; clear, lucid presentation. 6 th enlarged, revised edition. Index. Over 900 footnotes, 
mostly bibliographical. 119 figures, xv + 738pp. 6 V 8 x m. S256 Paperbound $4.00 


See also books in section ENGINEERING, AERODYNAMICS AND HYDRODYNAMICS: HISTORY OF 
HYDRAULICS, Hunter Rouse and Simon Ince. 


Mechanics, dynamics, thermodynamics, elasticity 

PRINCIPLES OF MECHANICS AND DYNAMICS, Sir William Thomson (Lord Kelvin) and Peter 
Guthrie Tait. The principles and theories of fundamental branches of classical physics 
explained by two of the greatest physicists of all time. A broad survey of mechanics, with 
material on hydrodynamics, elasticity, potential theory, and what is now standard mechanics_ 
Thorough and detailed coverage, with many examples, derivations, and topics not included 
in more recent studies. Only a knowledge of calculus is needed to work through this book. 
Vol. I (Preliminary): Kinematics; Dynamical Laws and Principles; Experience (observation, 
experimentation, formation of hypotheses, scientific method); Measures and Instruments; 
Continuous Calculating Machines. Vol. II (Abstract Dynamics): Statics of a Particle- 
Attraction; Statics of Solids and Fluids. Formerly Titled “Treatise on Natural Philosophy. ’ 
Unabridged reprint of revised edition. Index. 168 diagrams. Total of xlii + 1035pp. 53/8 x 8 V 2 . 

Vol. I: S966 Paperbound $2.35 
Vol. II: S967 Paperbound $2.35 
Two volume set Paperbound $4.70 
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MECHANICS VIA THE CALCULUS, P. W. Norris, W. S. Legge. Covers almost everything, from 
linear motion to vector analysis: equations determining motion, linear methods, compounding 
of simple harmonic motions, Newton’s laws of motion, Hooke's law, the simple pendulum, 
motion of a particle in 1 plane, centers of gravity, virtual work, friction, kinetic energy of 
rotating bodies, equilibrium of strings, hydrostatics, sheering stresses, elasticity, etc. 550 
problems. 3rd revised edition, xii + 367pp. 6 x 9. S207 Clothbound $4.95 

MECHANICS, J. P. Den Hartog. Already a classic among introductory texts, the M.I.T. profes* 
sor’s lively and discursive presentation is equally valuable as a beginner’s text, an engineering 
student’s refresher, or a practicing engineer’s reference. Emphasis in this highly readable text 
is on illuminating fundamental principles and showing how they are embodied in a great 
number of real engineering and design problems: trusses, loaded cables, beams, jacks, hoists, 
etc. Provides advanced material on relative motion and gyroscopes not usual in introductory 
texts. “Very thoroughly recommended to all those anxious to improve their real understanding 
of the principles of mechanics.” MECHANICAL WORLD. Index. List of equations. 334 problems, 
all with answers. Over 550 diagrams and drawings, ix + 462pp. 5% x 8. 

S754 Paperbound $2,251 

THEORETICAL MECHANICS: AN INTRODUCTION TO MATHEMATICAL PHYSICS, J. S. Ames, F. D. 
Murnaghan. A mathematically rigorous development of theoretical mechanics for the ad¬ 
vanced student, with constant practical applications. Used in hundreds of advanced courses. 
An unusually thorough coverage of gyroscopic and baryscopic material, detailed analyses of 
the Coriolis acceleration, applications of Lagrange’s equations, motion of the double pen¬ 
dulum, Hamilton-Jacobi partial differential equations, group velocity and dispersion, etc. 
Special relativity is also included. 159 problems. 44 figures, ix + 462pp. 5% x 8. 

S461 Paperbound $2.25 

THEORETICAL MECHANICS: STATICS AND THE DYNAMICS OF A PARTICLE, W. D. MacMillan. 

Used for over 3 decades as a self-contained and extremely comprehensive advanced under¬ 
graduate text in mathematical physics, physics, astronomy, and deeper foundations of engi¬ 
neering. Early sections require only a knowledge of geometry; later, a working knowledge 
of calculus. Hundreds of basic problems, including projectiles to the moon, escape velocity, 
harmonic motion, ballistics, falling bodies, transmission of power, stress and strain, 
elasticity, astronomical problems. 340 practice problems plus many fully worked out examples 
make it possible to test and extend principles developed in the text. 200 figures, xvii -i- 
430pp. 54^8 X 8. S467 Paperbound $2.00 

THEORETICAL MECHANICS: THE THEORY OF THE POTENTIAL, W. D. MacMillan. A comprehensive, 
well balanced presentation of potential theory, serving both as an introduction and a refer¬ 
ence work with regard to specific problems, for physicists and mathematicians. No prior 
knowledge of integral relations is assumed, and all mathematical material is developed as it 
becomes necessary. Includes: Attraction of Finite Bodies; Newtonian Potential Function; 
Vector Fields, Green and Gauss Theorems; Attractions of Surfaces and Lines; Surface Distri¬ 
bution of Matter; Two-Layer Surfaces; Spherical Harmonics; Ellipsoidal Harmonics; etc. “The 
great number of particular cases . . . should make the book valuable to geophysicists and 
others actively engaged in practical applications of the potential theory,” Review of Scientific 
Instruments, index. Bibliography, xiii + 469pp. 53/8 x 8. S486 Paperbound $2.50' 


THEORETICAL MECHANICS: DYNAMICS OF RIGID BODIES, W. D. MacMillan. Theory of dynamics 
of a rigid body is developed, using both the geometrical and analytical methods of instruc¬ 
tion. Begins with exposition of algebra of vectors, it goes through momentum principles, 
motion in space, use of differential equations and infinite series to solve more sophisticated 
dynamics problems. Partial contents: moments of inertia, systems of free particles, motion 
parallel to a fixed plane, rolling motion, method of periodic solutions, much more. 82 figs. 
199 problems. Bibliography. Indexes, xii + 476pp. 53/8 x 8 . S641 Paperbound $2.50i 


MATHEMATICAL FOUNDATIONS OF STATISTICAL MECHANICS, A. I. Khinchin. Offering a precise 
and rigorous formulation of problems, this book supplies a thorough and up-to-date exposi¬ 
tion. It provides analytical tools needed to replace cumbersome concepts, and furnishes 
for the first time a logical step-by-step introduction to the subject. Partial contents: geom¬ 
etry & kinematics of the phase space, ergodic problem, reduction to theory of probability, 
application of central limit problem, ideal monatomic gas, foundation of thermo-dynamics, 
dispersion and distribution of sum functions. Key to notations, index, viii 4- 179pp. 53/b x 8. 

S147 Paperbound $1.50 


ELEMENTARY PRINCIPLES IN STATISTICAL MECHANICS, J. W. Gibbs. Last work of the great 
Yale mathematical physicist, still one of the most fundamental treatments available for 
advanced students and workers in the field. Covers the basic principle of conservation of 
probability of phase, theory of errors in the calculated phases of a system, the contribu¬ 
tions of Clausius, Maxwell, Boltzmann, and Gibbs himself, and much more. Includes valuable 
comparison of statistical mechanics with thermodynamics: Carnot’s cycle, mechanical defini¬ 
tions of entropy, etc. xvi + 208pp. 53/8 x 8. S707 Paperbound $1.45 


INVESTIGATIONS ON THE THEORY OF THE BROWNIAN MOVEMENT, Albert Einstein. Reprints 
from rare European journals. 5 basic papers, including the Elementary Theory of the 
Brownian Movement, written at the request of Lorentz to provide a simple explanation. 
Translated by A. D. Cowper. Annotated, edited by R. Fiirth. 33pp. of notes elucidate, give 
history of previous investigations. Author, subject Indexes. 62 footnotes. 124pp. 53/8 x 8 . 

S304 Paperbound $1.25 
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THE DYNAMICS OF PARTICLES AND OF RIGID, ELASTIC, AND FLUID BODIES; BEING LECTURES 
ON MATHEMATICAL PHYSICS, A. G. Webster. The reissuing of this classic fills the need for 
a comprehensive work on dynamics. A wide range of topics is covered in unusually great 
depth, applying ordinary and partial differential equations. Part I considers laws of motion 
and methods applicable to systems of all sorts; oscillation, resonance, cyclic systems, etc. 
Part 2 is a detailed study of the dynamics of rigid bodies. Part 3 introduces the theory of 
potential; stress and strain, Newtonian potential functions, gyrostatics, wave and vortex 
motion, etc. Further contents: Kinematics of a point; Lagrange’s equations; Hamilton’s prin¬ 
ciple; Systems of vectors; Statics and dynamics of deformable bodies; much more, not easily 
found together in one volume. Unabridged reprinting of 2nd edition. 20 pages of notes on 
differential equations and the higher analysis. 203 illustrations. Selected bibliography. Index, 
xi + 588pp. 53/8 X 8. S522 Paperbound $2.45 

A TREATISE ON DYNAMICS OF A PARTICLE, E. J. Routh. Elementary text on dynamics for 
beginning mathematics or physics student. Unusually detailed treatment from elementary defi¬ 
nitions to motion in 3 dimensions, emphasizing concrete aspects. Much unique material im¬ 
portant in recent applications. Covers impulsive forces, rectilinear and constrained motion in 
2 dimensions, harmonic and parabolic motion, degrees of freedom, closed orbits, the conical 
pendulum, the principle of least action, Jacobi's method, and much more. Index. 559 problems, 
many fully worked out. Incorporated into text, xiii + 418pp. 53/8 x 8. 

S696 Paperbound $2.25 

DYNAMICS OF A SYSTEM OF RIGID BODIES (Elementary Section), E. J. Routh. Revised 7th edi¬ 
tion of this standard reference. This volume covers the dynamical principles of the subject, 
and Its more elementary applications: finding moments of inertia by integration, foci of 
inertia, d’Alembert’s principle, impulsive forces, motion in 2 and 3 dimensions, Lagrange’s 
equations, relative indicatrix, Euler’s theorem, large tautochronous motions, etc. Index. 55 
figures. Scores of problems, xv + 443pp. 53/8 x 8. S664 Paperbound $2.50 

DYNAMICS OF A SYSTEM OF RIGID BODIES (Advanced Section), E. J. Routh. Revised 6th edi¬ 
tion of a classic reference aid. Much of its material remains unique. Partial contents: moving 
axes, relative motion, oscillations about equilibrium, motion. Motion of a body under no 
forces, any forces. Nature of motion given by linear equations and conditions of stability. 
Free, forced vibrations, constants of integration, calculus of finite differences, variations, 
precession and nutation, motion of the moon, motion of string, chain, membranes. 64 figures. 
498pp. 53/8 X 8. S229 Paperbound $2.45 

DYNAMICAL THEORY OF GASES, James Jeans. Divided into mathematical and physical chapters 
for the convenience of those not expert in mathematics, this volume discusses the mathe¬ 
matical theory of gas in a steady state, thermodynamics, Boltzmann and Maxwell, kinetic 
theory, quantum theory, exponentials, etc. 4th enlarged edition, with new material on quan¬ 
tum theory, quantum dynamics, etc. Indexes. 28 figures. 444pp. eVa x 91/4. 

S136 Paperbound $2.75 


FOUNDATIONS OF POTENTIAL THEORY, 0. D. Kellogg. Based on courses given at Harvard this 
is suitable for both advanced and beginning mathematicians. Proofs are rigorous, and much 
material not generally available elsewhere is included. Partial contents: forces of gravity, 
fields of force, divergence theorem, properties of Newtonian potentials at points of free 
space, potentials as solutions of Laplace’s equations, harmonic functions, electrostatics, 
electric images, logarithmic potential, etc. One of Grundlehren Series, ix + 384pp. 53/8 x 8. 

S144 Paperbound $2.00 


THERMODYNAMICS, Enrico Fermi. Unabridged reproduction of 1937 edition. Elementary in 
treatment; remarkable for clarity, organization. Requires no knowledge of advanced math 
beyond calculus, only familiarity with fundamentals of thermometry, calorimetry. Partial 
Contents: Thermodynamic systems; First & Second laws of thermodynamics; Entropy; Thermo¬ 
dynamic potentials: phase rule, reversible electric cell; Gaseous reactions: van’t Hoff reaction 
box, principle of LeChatelier; Thermodynamics of dilute solutions: osmotic & vapor pressures, 
boiling & freezing points; Entropy constant. Index. 25 problems. 24 illustrations, x + 160pp. 
53/8 X 8. S361 Paperbound $1.75 

THE THERMODYNAMICS OF ELECTRICAL PHENOMENA IN METALS and A CONDENSED COLLEC¬ 
TION OF THERMODYNAMIC FORMULAS, P. W. Bridgman. Major work by the Nobel Prizewinner: 
stimulating conceptual introduction to aspects of the electron theory of metals, giving an 
intuitive understanding of fundamental relationships concealed by the formal systems of 
Onsager and others. Elementary mathematical formulations show clearly the fundamental 
thermodynamical relationships of the electric field, and a complete phenomenological theory 
of metals is created. This is the work in which Bridgman announced his famous “thermo¬ 
motive force’’ and his distinction between “driving’’ and “working’’ electromotive force. 
We have added in this Dover edition the author’s long unavailable tables of thermo¬ 
dynamic formulas, extremely valuable for the speed of reference they allow. Two works 
bound as one. Index. 33 figures. Bibliography, xviii + 256pp. 53/8 x 8. S723 Paperbound $1.75 


THE THEORY OF HEAT RADIATION, Max Planck. A pioneering work In thermodynamics, provid¬ 
ing basis for most later work, Nobel laureate Planck writes on Deductions from Electro¬ 
dynamics and Thermodynamics, Entropy and Probability, Irreversible Radiation Processes, etc. 
Starts with simple experimental laws of optics, advances to problems of spectral distribu¬ 
tion of energy and irreversibility. Bibliography. 7 illustrations, xiv + 224pp. 53/8 x 8. 

S546 Paperbound $1.75 
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TREATISE ON THERMODYNAMICS, Max Planck. Based on Planck’s original papers this offers 
a uniform point of view for the entire field and has been used as an introduction for 
students who have studied elementary chemistry, physics, and calculus. Rejecting the earlier 
approaches of Helmholtz and Maxwell, the author makes no assumptions regarding the 
nature of heat, but begins with a few empirical facts, and from these deduces new physical 
and chemical laws. 3rd English edition of this standard text by a Nobel laureate, xvi + 
297pp. 53/8 X 8. S219 Paperbound $1.85 


THE MATHEMATICAL THEORY OF ELASTICITY, A. E. H. Love. A wealth of practical illustration 
combined with thorough discussion of fundamentals—theory, application, special problems 
and solutions. Partial Contents: Analysis of Strain & Stress, Elasticity of Solid Bodies, 
Elasticity of Crystals, Vibration of Spheres, Cylinders, Propagation of Waves in Elastic Solid 
Media, Torsion, Theory of Continuous Beams, Plates. Rigorous treatment of Volterra’s theory 
of dislocations, 2-dimensional elastic systems, other topics of modern Interest. “For years 
the standard treatise on elasticity,” AMERICAN MATHEMATICAL MONTHLY. 4th revised edi¬ 
tion. Index. 76 figures, xvlii -h 643pp. 6V8 x 9V4. S174 Paperbound $3.25 


STRESS WAVES IN SOLIDS, H. Kolsky, Professor of Applied Physics, Brown University. The 
most readable survey of the theoretical core of current knowledge about the propagation of 
waves in solids, fully correlated with experimental research. Contents: Part I—Elastic Waves: 
propagation in an extended plastic medium, propagation in bounded elastic media, experi¬ 
mental investigations with elastic materials. Part 11—Stress Waves in Imperfectly Elastic 
Media: internal friction, experimental investigations of dynamic elastic properties, plastic 
waves and shock waves, fractures produced by stress waves. List of symbols. Appendix. 
Supplemented bibliography. 3 full-page plates. 46 figures, x -I- 213pp. 53/8 x 8 V 2 . 

S1098 Paperbound $2.00 


See also PRINCIPLES OF MECHANICS SIMPLY EXPLAINED, Morton Mott-Smith; TEACH YOUR¬ 
SELF MECHANICS, P. Abbott; THE CONCEPT OF ENERGY SIMPLY EXPLAINED, Morton Mott- 
Smith; REFLECTIONS ON THE MOTIVE POWER OF FIRE, Sadi Carnot; THE ANALYTICAL THEORY 
OF HEAT, Joseph Fourier; HEAT AND ITS WORKINGS, Morton Mott-Smith; TEACH YOURSELF 
HEAT ENGINES, E. De Ville; MATTER AND MOTION, James Clerk Maxwell; THEORY OF VIBRA¬ 
TIONS, N. W. McLachlan; SPINNING TOPS AND GYROSCOPIC MOTION, John Perry; ELASTICITY, 
PLASTICITY AND STRUCTURE OF MATTER, R. Houwink; SOAP-BUBBLES, THEIR COLOURS AND 
THE FORCES WHICH MOULD THEM, C. V. Boys; THE GROWTH OF SCIENTIFIC PHYSIOLOGY, 
G. Goodfield; books in section MECHANICAL ENGINEERING. 


Relativity, quantum theory, atomic and nuclear physics 

EINSTEIN’S THEORY OF RELATIVITY, Max Born. Revised edition prepared with the collabora¬ 
tion of Gunther Leibfried and Walter Biem. Steering a middle course between superficial 
popularizations and complex analyses, a Nobel laureate explains Einstein’s theories clearly 
and with special insight. Easily followed by the layman with a knowledge of high school 
mathematics, the book has been thoroughly revised and extended to modernize those sec¬ 
tions of the well-known original edition which are now out of date. After a comprehensive 
review of classical physics, Born’s discussion of special and general theories of relativity 
covers such topics as simultaneity, kinematics, Einstein’s mechanics and dynamics, relativity 
of arbitrary motions, the geometry of curved surfaces, the space-time continuum, and many 
others. Index. Illustrations, vii -f 376pp. 53/8 x 8. S769 Paperbound $2.00 


THE PRINCIPLE OF RELATIVITY, A. Einstein, H. Lorentz, H. Minkowski, H. Weyl. These are 
the 11 basic papers that founded the general and special theories of relativity, all trans¬ 
lated into English. Two papers by Lorentz on the MIchelson experiment, electromagnetic 
phenomena. Minkowski’s SPACE & TIME, and Weyl's GRAVITATION & ELECTRICITY. 7 epoch- 
making papers by Einstein: ELECTROMAGNETICS OF MOVING BODIES, INFLUENCE OF GRAVI¬ 
TATION IN PROPAGATION OF LIGHT, COSMOLOGICAL CONSIDERATIONS, GENERAL THEORY, and 
3 others. 7 diagrams. Special notes by A. Sommerfeld. 224pp. 5% x 8. 

S81 Paperbound $2.00 


SPACE TIME MATTER, Hermann Weyl. “The standard treatise on the general theory of rela¬ 
tivity” (Nature), written by a world-renowned scientist, provides a deep clear discussion of 
the logical coherence of the general theory, with introduction to all the mathematical tools 
needed: Maxwell, analytical geometry, non-Euclidean geometry, tensor calculus, etc. Basis is 
classical space-time, before absorption of relativity. Partial contents: Euclidean space, 
mathematical form, metrical continuum, relativity of time and space, general theory. 15 dia¬ 
grams. Bibliography. New preface for this edition, xviii + 330pp. 53/8 x 8. 

S267 Paperbound $2.25 


ATOMIC SPECTRA AND ATOMIC STRUCTURE, G. Herzberg. Excellent general survey for chemists, 
physicists specializing in other fields. Partial contents: simplest line spectra and elements 
of atomic theory, building-up principle and periodic system of elements, hyperfine structure 
of spectral lines, some experiments and applications. Bibilography. 80 figures. Index, xii 
+ 257pp. 53/8 X 8. S115 Paperbound $2.00 
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ATOMS, MOLECULES AND OUANTA, Arthur E. Ruark and Harold C. Urey. Revised (1963) and 
corrected edition of a work that has been a favorite with physics students and teachers for 
more than 30 years. No other work offers the same combination of atomic structure and 
molecular physics and of experiment and theory. The first 14 chapters deal with the origins 
and major experimental data of quantum theory and with the development of conceptions 
of atomic and molecular structure prior to the new mechanics. These sections provide a 
thorough introduction to atomic and molecular theory, and are presented lucidly and as 
simply as possible. The six subsequent chapters are devoted to the laws and basic ideas of 
quantum mechanics: Wave Mechanics, Hydrogenic Atoms in Wave Mechanics, Matrix Mechan¬ 
ics, General Theory of Quantum Dynamics, etc. For advanced college and graduate students 
In physics. Revised, corrected republication of original edition, with supplementary notes 
by the authors. New preface by the authors. 9 appendices. General reference list. Indices. 
228 figures. 71 tables. Bibliographical material In notes, etc. Total of xxiii + 810pp. 
53/8 X 83/8 SI 106 Vol. I Paperbound $2.50 

S1107 Vol. II Paperbound $2.50 
Two volume set Paperbound $5.00 


WAVE MECHANICS AND ITS APPLICATIONS, N. F. Mott and I. N. Sneddon. A comprehensive 
introduction to the theory of quantum mechanics; not a rigorous mathematical exposi¬ 
tion it progresses, instead, in accordance with the physical problems considered. Many topics 
difficult to find at the elementary level are discussed in this book. Includes such matters 
as: the wave nature of matter, the wave equation of Schrbdinger, the concept of stationary 
states, properties of the wave functions, effect of a magnetic field on the energy levels of 
atoms, electronic spin, two-body problem, theory of solids, cohesive forces in ionic crystals, 
collision problems, interaction of radiation with matter, relativistic quantum mechanics, etc. 
All are treated both physically and mathematically. 68 illustrations. 11 tables. Indexes, 
xii + 393pp. 53/8 x 8 V 2 . S1070 Paperbound $2.35 


BASIC METHODS IN TRANSFER PROBLEMS, V. Kourganoff, Professor of Astrophysics, U. of 
Paris. A coherent digest of all the known methods which can be used for approximate or 
exact solutions of transfer problems. All methods demonstrated on one particular problem 
—Milne’s problem for a plane parallel medium. Three main sections: fundamental concepts 
(the radiation field and its interaction with matter, the absorption and emission coefficients, 
etc.); different methods by which transfer problems can be attacked; and a more general 
problem—the non-grey case of Milne’s problem. Much new material, drawing upon declassi¬ 
fied atomic energy reports and data from the USSR. Entirely understandable to the student 
with a reasonable knowledge of analysis. Unabridged, revised reprinting. New preface by 
the author. Index. Bibliography. 2 appendices, xv + 281pp. 53/8 x 8 V 2 . 

S1074 Paperbound $2.00 


PRINCIPLES OF QUANTUM MECHANICS, W. V. Houston. Enables student with working knowl¬ 
edge of elementary mathematical physics to develop facility in use of quantum mechanics, 
understand published work in field. Formulates quantum mechanics in terms of Schroedinger’s 
wave mechanics. Studies evidence for quantum theory, for inadequacy of classical me¬ 
chanics, 2 postulates of quantum mechanics; numerous important, fruitful applications of 
quantum mechanics in spectroscopy, collision problems, electrons in solids; other topics. 
“One of the most rewarding features ... is the interlacing of problems with text,’’ Amer. 
J. of Physics. Corrected edition. 21 illus. Index. 296pp. 53/8 x 8. S524 Paperbound $2.00 


PHYSICAL PRINCIPLES OF THE QUANTUM THEORY, Werner Heisenberg. A Nobel laureate dis¬ 
cusses quantum theory; Heisenberg’s own work, Compton, Schroedinger, Wilson, Einstein, 
many others. Written for physicists, chemists who are not specialists in quantum theory, 
only elementary formulae are considered in the text; there is a mathematical appendix 
for specialists. Profound without sacrifice of clarity. Translated by C. Eckart, F. Hoyt. 18 
figures. 192pp. 53/8 x 8. S113 Paperbound $1.35 


SELECTED PAPERS ON QUANTUM ELECTRODYNAMICS, edited by J. Schwinger. Facsimiles of 
papers which established quantum electrodynamics, from initial successes through today’s 
position as part of the larger theory of elementary particles. First book publication in any 
language of these collected papers of Bathe, Bloch, Dirac, Dyson, Fermi, Feynman, Heisen¬ 
berg, Kusch, Lamb, Oppenheimer, Pauli, Schwinger, Tomonoga, Weisskopf, Wigner, etc. 34 
papers in all, 29 in English, 1 in French, 3 in German, 1 in Italian. Preface and historical 
commentary by the editor, xvii + 423pp. 6V8 x 9iA. S444 Paperbound $3.00 


THE FUNDAMENTAL PRINCIPLES OF QUANTUM MECHANICS, WITH ELEMENTARY APPLICATIONS, 
E. C. Kemble. An inductive presentation, for the graduate student or specialist in some 
other branch of physics. Assumes some acquaintance with advanced math; apparatus neces¬ 
sary beyond differential equations and advanced calculus is developed as needed. Although 
a general exposition of principles, hundreds of individual problems are fully treated, with 
applications of theory being interwoven with development of the mathematical structure. 
The author is the Professor of Physics at Harvard Univ. “This excellent book would be of 
great value to every student ... a rigorous and detailed mathematical discussion of ail 
of the principal quantum-mechanical methods . . . has succeeded in keeping his presenta¬ 
tions clear and understandable,” Dr. Linus Pauling, J. of the American Chemical Society. 

Appendices: calculus of variations, math, notes, etc. Indexes. 611pp. 53/8 x 8. _ 

S472 Paperbound $3.50 
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QUANTUM MECHANICS, H. A. Kramers. A superb, up-to-date exposition, covering the most 
important concepts of quantum theory in exceptionally lucid fashion. 1st half of book shows 
how the classical mechanics of point particles can be generalized into a consistent quantum 
mechanics. These 5 chapters constitute a thorough introduction to the foundations of quantum 
theory. Part 11 deals with those extensions needed for the application of the theory to 
problems of atomic and molecular structure. Covers electron spin, the Exclusion Principle, 
electromagnetic radiation, etc. “This is a book that all who study quantum theory will want 
to read,” J. Polkinghorne, PHYSICS TODAY. Translated by D. ter Haar. Prefaces, Introduction. 
Glossary of symbols. 14 figures. Index, xvi + 496pp. 5% x SVa. S1150 Paperbound $2.75 


THE THEORY AND THE PROPERTIES OF METALS AND ALLOYS, N. F. Mott, H. Jones. Quantum 
methods used to develop mathematical models which show Interrelationship of basic chem¬ 
ical phenomena with crystal structure, magnetic susceptibility, electrical, optical properties. 
Examines thermal properties of crystal lattice, electron motion in applied field, cohesion, 
electrical resistance, noble metals, para-, dia-, and ferromagnetism, etc. “Exposition . . . 
clear . . . mathematical treatment . . . simple,” Nature. 138 figures. Bibliography. Index, 
xiii + 320pp. 53/8 x 8. S456 Paperbound $2.25 


FOUNDATIONS OF NUCLEAR PHYSICS, edited by R. T. Beyer. 13 of the most important papers 
on nuclear physics reproduced in facsimile in the original languages of their authors: the 
papers most often cited in footnotes, bibliographies. Anderson, Curie, Joiiot, Chadwick, 
Fermi, Lawrence, Cockcroft, Hahn, Yukawa. UNPARALLELED BIBLIOGRAPHY. 122 double- 
columned pages, over 4,000 articles, books, classified. 57 figures. 288pp. GVs x 9V4. 

S19 Paperbound $2.00 


MESON PHYSICS, R. E. Marshak. Traces the basic theory, and explicitly presents results of 
experiments with particular emphasis on theoretical significance. Phenomena involving 
mesons as virtual transitions are avoided, eliminating some of the least satisfactory pre¬ 
dictions of meson theory. Includes production and study of w mesons at nonrelativistic 
nucleon energies, contrasts between tt and /a mesons, phenomena associated with nuclear 
interaction of v mesons, etc. Presents early evidence for new classes of particles and 
indicates theoretical difficulties created by discovery of heavy mesons and hyperons. Name 
and subject indices. Unabridged reprint, viii + 378pp. 53/8 x 8. S500 Paperbound $1.95 


See also THE EVOLUTION OF SCIENTIFIC THOUGHT FROM NEWTON TO EINSTEIN. A. d'Abro; 
THE NATURE OF PHYSICAL THEORY, P. Bridgman; A SURVEY OF PHYSICAL THEORY, Max 
Planck; PHILOSOPHY AND THE PHYSICISTS, L. Stebbing; THE PHILOSOPHY OF SPACE AND 
TIME, H. Reicbenbach; SPACE AND TIME, Emile Borel; SPACE AND TIME IN CONTEMPORARY 
PHYSICS, M. Schlick; THE RISE OF THE NEW PHYSICS, A. d’Abro; SUBSTANCE AND FUNCTION, 
EINSTEIN'S THEORY OF RELATIVITY, E. Cassirer; MATTER AND LIGHT, THE NEW PHYSICS, 

L. de Broglie; THE STRANGE STORY OF THE QUANTUM, Banesh Hoffmann; THE THEORY OF 
GROUPS AND QUANTUM MECHANICS, H. Weyl; OBSERVATION AND INTERPRETATION IN THE 
PHILOSOPHY OF PHYSICS, WITH SPECIAL REFERENCE TO QUANTUM MECHANICS, ed. S. Korner; 
THE STORY OF ATOMIC THEORY AND ATOMIC ENERGY, J. Feinberg; THE ATOMIC NUCLEUS, 

M. Korsunsky. 


PHYSICS; HISTORIES AND CLASSICS 


A HISTORY OF PHYSICS: IN ITS ELEMENTARY BRANCHES (THROUGH 1925), INCLUDING THE 
EVOLUTION OF PHYSICAL LABORATORIES, Florian Cajori. Revised and enlarged edition. The only 
first-rate brief history of physics. Still the best entry for a student or teacher into the ante¬ 
cedents of modern theories of physics. A clear, non-mathematical, handy reference work which 
traces In critical fashion the developments of ideas, theories, techniques, and apparatus from 
the Greeks to the 1920’s. Within each period he analyzes the basic topics of mechanics, 
light, electricity and magnetism, sound, atomic theory and structure of matter, radioactivity, 
etc. A chapter on modern research: Curie, Kelvin, Planck's quantum theory, thermodynamics, 
Fitzgerald and Lorentz, special and general relativity, J. J. Thomson's model of an atom, 
Bohr's discoveries and later results, wave mechanics, and many other matters. Much biblio¬ 
graphic detail in footnotes. Index.. 16 figures, xv + 424pp. 53/8 x 8. T970 Paperbound $2.50* 


A HISTORY OF THE MATHEMATICAL THEORIES OF ATTRACTION AND THE FIGURE OF THE EARTH; 
FROM THE TIME OF NEWTON TO THAT OF LAPLACE, I. Todhunter. A technical and detailed review 
of the theories concerning the shape of the earth and its gravitational pull, from the earliest 
investigations in the seventeenth century up to the middle of the nineteenth. Some of the 
greatest mathematicians and scientists in history applied themselves to these questions: 
Newton (“Principia Mathematica”), Huygens, Maupertuis, Simpson, d'Alembert, etc. Others dis¬ 
cussed are Poisson, Gauss, Plana, Lagrange, Boit, and many more. Particular emphasis is 
placed on the theories of Laplace and Legendre, several chapters being devoted to Laplace's 
“M6canique Celeste” and his memoirs, and several others to the memoirs of Legendre. Impor¬ 
tant to historians of science and mathematics and to the specialist who desires background 
information in the field. 2 volumes bound as 1. Index, xxxvi + 984pp. 53/8 x 8. 

S148 Clothbound $7.50 
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A HISTORY OF THE THEORY OF ELASTICITY AND THE STRENGTH OF MATERIALS, I. Todhunter and 
K. Pearson. For over 60 years a basic reference, unsurpassed in scope or authority. Bow a 
history of the mathematical theory of elasticity from Galileo, Hooke, and Manotte to Saint 
Venant, Kirchhoff, Clebsch, and Lord Kelvin and a detailed presentation of every important 
mathematical contribution during this period. Presents proofs of thousands of theorems and 
laws, summarizes every relevant treatise, many unavailable elsewhere. Practically a book apiece 
is devoted to modern founders: Saint Venant, Lam§, Boussinesq, Rankine, Lord Kelvin, F. 
Neumann, Kirchhoff, Clebsch. Hundreds of pages of technical and physical treatises on specific 
applications of elasticity to particular materials. Indispensable for the mathematician, 
physicist, or engineer working with elasticity. Unabridged, corrected reprint of original 3- 
volume 1886-1893 edition. Three volume set. Two indexes. Appendix to Vol. I. Total of 2344pp. 
53/b X 83/8. S914-916 The set, Clothbound $17.50 

DE MAGNETE, William Gilbert. This classic work on magnetism founded a new science. G^IJbert 
was the first to use the word “electricity”, to recognize mass as distinct from weight, to 

discover the effect of heat on magnetic bodies; invent an electroscope, differentiate 

between static electricity and magnetism, conceive of the earth as a magnet. Written by 
the first great experimental scientist, this lively work is valuable not only as an historical 
landmark, but as the delightfully easy to follow record of a perpetually searching, ingenious 

mind. Translated by P. F. Mottelay. 25-page biographical memoir. 90 figures, lix -l-368pp. 

53/8 X 8 S470 Paperbound $2.50 


OPTICKS, Sir Isaac Newton. In its discussions of light, reflection, color, refraction, theories 
of wave and corpuscular theories of light, this work is packed with scores of Insights and 
discoveries. In Its precise and practical discussion of construction of optical apparatus, 
contemporary understandings of phenomena it is truly fascinating to modern physicists, 
astronomers, mathematicians. Foreword by Albert Einstein. Preface by I. B. Cohen of Har¬ 
vard University. 7 pages of portraits, facsimile pages, letters, etc. cxvi + 414pp. 5% x 8. 

S205 Paperbound $2.25 


TREATISE ON LIGHT, Christiaan Huygens. The famous original formulation of the wave 
theory of light, this readable book is one of the two decisive and definitive works in the 
field of light (Newton’s “Optics” is the other). A scientific giant whose researches ranged 
over mathematics, astronomy, and physics, Huygens, in this historic work, covers such 
topics as rays propagated in straight lines, reflection and refraction, the spreading and 
velocity of light, the nature of opaque bodies, the non-spherical nature of light in the 
atmosphere, properties of Iceland Crystal, and other related matters. Unabridged republi- 
cation of original (1912) English edition. Translated and Introduced by Silvan^us P. Thompson. 
52 illustrations, xii + 129pp. 53/8 x 8. S179 Paperbound $1.50 

FARADAY’S EXPERIMENTAL RESEARCHES IN ELECTRICITY. Faraday’s historic series of papers 
containing the fruits of years of original experimentation in electrical theory and electro¬ 
chemistry. Covers his findings in a variety of areas: Induction of electric curren^ts. Evolu¬ 
tion of electricity from magnetism. New electrical state or condition of matter. Explication 
of Arago's magnetic phenomena. New law of electric conduction. Electro-chemical de¬ 
composition, Electricity of the Voltaic Pile, Static Induction, Nature of the electric force 
or forces. Nature of electric current. The character and direction of the electric force of 
the Gymnotus, Magneto-electric spark. The magnetization of light and the illumination of 
magnetic lines of force. The possible relation of gravity to electricity. Sub-terraneous electro¬ 
telegraph wires. Some points of magnetic philosophy. The diamagnetic conditions of flame 
and gases, and many other matters. Complete and unabridged republication. 3 vols. bound 
as 2. Originally reprinted from the Philosophical Transactions of 1831-8. Indices. Illustra¬ 
tions. Total of 1463pp. 53/8 X 8. S783-4, Clothbound $15.00 


REFLECTIONS ON THE MOTIVE POWER OF FIRE, Sadi Carnot, and other papers on the 2nd 
law of thermodynamics by E. Clapeyron and R. Clausius. Carnot’s “Reflections laid the 
groundwork of modern thermodynamics. Its non-technical, mostly verbal statements examine 
the relations between heat and the work done by heat in engines, establishing conditions for 
the economical working of these engines. The papers by Clapeyron and Clausius here reprinted 
added further refinements to Carnot’s work, and led to its final acceptance by physicists. Selec¬ 
tions from posthumous manuscripts of Carnot are also included. All papers in English. New 
introduction by E. Mendoza. 12 illustrations, xxii + 152pp. 53/8 x 8. 

S661 Paperbound $1.75 


DIALOGUES CONCERNING TWO NEW SCIENCES, Galileo Galilei. This classic of experimental 
science, mechanics, engineering, is as enjoyable as it is important. A great historical docu¬ 
ment giving insights into one of the world’s most original thinkers, it is based on 30 years 
experimentation. It offers a lively exposition of dynamics, elasticity, sound, ballistics, 
strength of materials, the scientific method. “Superior to everything else of mine,” Galileo. 
Trans, by H. Crew, A. Salvio. 126 diagrams. Index, xxi -P 288pp. 53/8 x 8. ^ 

S99 Paperbound $1.75 


TREATISE ON ELECTRICITY AND MAGNETISM, James Clerk Maxwell. For more than 80 years 
a seemingly inexhaustible source of leads for physicists, mathematicians, engineers. Total 
of 1082pp. on such topics as Measurement of Quantities, Electrostatics, Elementary Mathe¬ 
matical Theory of Electricity, Electrical Work and Energy in a System of Conductors, General 
Theorems, Theory of Electrical Images, Electrolysis, Conduction, Polarization, Dielectrics, 
Resistance, etc. “The greatest mathematical physicist since Newton,” Sir James Jeans. 3rd 
edition. 107 figures, 21 plates. 1082pp. 53/8 x 8. S636-7, 2 volume set, paperbound $5.00 
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See also MATTER AND MOTION, James Clerk Maxwell; THE THEORY OF HEAT RADIATION, 
Max Planck; THE ANALYTICAL THEORY OF HEAT, Joseph Fourier; INVESTIGATIONS ON THE 
THEORY OF THE BROWNIAN MOVEMENT, Albert Einstein; THE PRINCIPLE OF RELATIVITY, 
A. Einstein, H. Lorentz, H. Minkowski, H. Weyl; THE ANALYSIS OF SENSATIONS, Ernst Mach. 


ASTRONOMY 


CELESTIAL OBJECTS FOR COMMON TELESCOPES, Rev. T. W. Webb. Classic handbook for the 
use and pleasure of the amateur astronomer. Of inestimable aid in locating and identifying 
thousands of celestial objects. Vol. I, The Solar System: discussions of the principle and 
operation of the telescope, procedures of observations and telescope-photography, spectros¬ 
copy, etc., precise location information of sun, moon, planets, meteors. Vol. II, The Stars: 
alphabetical listing of constellations, information on double stars, clusters, stars with un¬ 
usual spectra, variables, and nebulae, etc. Nearly 4,000 objects noted. Edited and exten¬ 
sively revised by Margaret W. Mayall, director of the American Assn, of Variable Star 
Observers. New Index by Mrs. Mayall giving the location of ail objects mentioned in the 
text for Epoch 2000. New Precession Table added. New appendices on the planetary satel¬ 
lites, constellation names and abbreviations, and solar system data. Total of 46 illustra¬ 
tions. Total of xxxix + 606pp. Ss/a x 8. Vol. I: T917 Paperbound $2.25 

Vol. 11: T918 Paperbound $2.25 
Two Volume Set Paperbound $4.50 

CANON OF ECLIPSES (CANON DER FINSTERNISSE), Prof. Theodor Ritter von Oppoizer. Since 
its original publication in 1887, this has been the standard reference and the most exten¬ 
sive single volume of data on the calculation of solar and lunar eclipses, past and future. 
A comprehensive introduction gives a full explanation of the use of the tables for the 
calculations of the exact dates of eclipses, etc. Data furnished for the calculation of 8,000 
solar and 5,200 lunar eclipses, going back as far as 1200 B.C. and giving predictions up to 
the year 2161. Information is also given for partial and ring eclipses. All calculations based 
on Universal (Greenwich) Time. An unsurpassed reference work for astronomers, scientists 
engaged in space research and developments, historians, etc. Unabridged republication, with 
corrections. Preface to this edition by Donald Menzel and Owen GIngerich of the Harvard 
College Observatory. Translated by Owen GIngerich. 160 charts. Ixx + 538pp. 83/8 x 11V4. 

S114 Clothbound $10.00 

THEORY OF THE MOTION OF THE HEAVENLY BODIES MOVING ABOUT THE SUN IN CONIC 
SECTIONS, Karl Friedrich Gauss. A landmark of theoretical astronomy by the great German 
scientist. Still authoritative and invaluable to the practicing astronomer. Part I develops the 
relations between the quantities on which the motion about the sun of the heavenly bodies 
depends—relations pertaining simply to position in the orbit, simply to position in space, 
between several places in orbit, and between several places in space. The calculation meth¬ 
ods of Part II based on the groundwork of Part I include: determination of an orbit from 
3 complete observations, from 4 observations (of which only two are complete), determina¬ 
tion of an orbit satisfying as nearly as possible any number of observations whatever, and 
determination of orbits, taking into account the perturbations. Translation of “Theoria 
Motus" and with an appendix by C. H. Davis. Unabridged republication. Appendices and 
tables. 13 figures, xviii + 376pp. 6 V 2 x 91 / 4 . S1056 Paperbound $2.95 

PLANETARY THEORY, E. W. Brown and C. A. Shook. Provides a clear presentation of basic 
methods for calculating planetary orbits for today’s astronomer. Begins with a careful expo¬ 
sition of specialized mathematical topics essential for handling perturbation theory and then 
goes on to indicate how most of the previous methods reduce ultimately to two general 
calculation methods: obtaining expressions either for the coordinates of planetary positions 
or for the elements which determine the perturbed paths. An example of each is given and 
worked in detail. Corrected edition. Preface. Appendix. Index, xii + 302pp. 53/8 x 8 V 2 . 

S1133 Paperbound $2.25 

MATHEMATICAL THEORIES OF PLANETARY MOTIONS, Otto Dziobek. Translated by Mark W. 
Harrington and William J. Hussey. Lucid account of the principles of mathematical astronomy. 
It examines that part of celestial mechanics which deals with the motions of heavenly bodies 
considered as material points. Contents: Solution of the Problem of Two Bodies; Formation 
of the General Integrals for Problem of n Bodies . . . including discussions of elliptic, 
parabolic, and hyperbolic orbits, the solution of Kepler’s equation, etc.; and sections headed 
The General Properties of the Integrals and The Theory of Perturbations . . . which deals 
with the theory of absolute perturbations, analytical development of the perturbing function, 
the variation of the elements, the secular variation of the mean longitude, etc. vi + 294pp. 
5% x 8 V 2 . S129 Paperbound $2.00 

A COMPENDIUM OF SPHERICAL ASTRONOMY, S. Newcomb. Long a standard collection of basic 
methods and formulas most useful to the working astronomer, and clear full text for students. 
Includes the most important common approximations; 40 pages on the method of least squares; 
general theory of spherical coordinates; parallax; aberration; astronomical refraction; theory 
of precession; proper motion of the stars; methods of deriving positions of stars; and much 
more. Index. 9 Appendices of tables, formulas, etc. 36 figures, xviii -f 444pp. 53/8 x 8. 

S690 Paperbound $2.25 
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STATISTICAL ASTRONOMY, Robert J. Trumpler and Harold F. Weaver, University of California. 
Standard Introduction to the principles and techniques of statistical astronomy, a field of 
rapidly growing importance in this space age. An extensive section, “Elements of Statistical 
Theory,” provides the astronomer with the tools for solving problems of descriptive astron¬ 
omy, observational errors, constitution of extra-galactic nebulae, etc. Procedures used in 
statistical astronomy are related to basic mathematical principles of statistics such as 
unvariate distribution, integral equations, general theory of samples, etc. Other sections 
deal with: Statistical Description of the Galactic System; Stellar Motions in the Vicinity of 
the Sun; Luminosity—Spectral Type Distribution; Space Distribution of Stars; and Galactic 
Rotation. List of symbols. Appendix (10 tables). 2 Indexes. Extensive bibliography. 31 tables. 
97 figures, xxi + 644pp. 53/8 x 8 V 2 . S301 Paperbound $3.00 


AN INTRODUCTORY TREATISE ON DYNAMICAL ASTRONOMY, H. C. Plummer. Unusually wide con¬ 
nected and concise coverage of nearly every significant branch of dynamical astronomy, stress¬ 
ing basic principles throughout: determination of orbits, planetary theory, lunar theory, pre¬ 
cession and nutation, and many of their applications. Hundreds of formulas and theorems 
worked out completely, important methods thoroughly explained. Covers motion under a 
central attraction, orbits of double stars and spectroscopic binaries, the libration of the moon, 
and much more. Index. 8 diagrams, xxi + 343pp. 5% x 83/8. S689 Paperbound $2.35 


AN INTRODUCTORY TREATISE ON THE LUNAR THEORY, E. W. Brown. Indispensable for all 
scientists and engineers Interested in orbital calculation, satellites, or navigation of space. 
Only work in English to explain in detail 5 major mathematical approaches to the problem of 
3 bodies, those of Laplace, de Pont 6 coulant, Hansen, Delaunay, and Hill. Covers expressions 
for mutual attraction, equations of motion, forms of solution, variations of the elements in 
disturbed motion, the constants and their interpretations, planetary and other disturbing 
influences, etc. Index. Bibliography. Tables, xvi -f 292pp. SYs x 83/8. ^ 

S 666 Paperbound $2.00 


SPHERICAL AND PRACTICAL ASTRONOMY, W. Chauvenet. First book in English to apply mathe¬ 
matical techniques to astronomical problems is still standard work. Covers almost entire 
field rigorously, with over 300 examples worked out. Vol. 1, spherical astronomy, applications 
to nautical astronomy; determination of hour angles, parallactic angle for known stars; 
interpolation; parallax; laws of refraction; predicting eclipses; precession, nutation of fixed 
stars; etc. Vol. 2, theory, use, of instruments; telescope; measurement of arcs, angles in 
general; electro-chronograph; sextant, reflecting circles; zenith telescope; etc. 100 -page 
appendix of detailed proof of Gauss' method of least squares. 5th revised edition. Index. 15 
plates, 20 tables. 1340pp. 53/8 x 8 . Vol i S618 Paperbound $2.75 

Vol. 2 S619 Paperbound $2.75 
The set $5.50 


THE INTERNAL CONSTITUTION OF THE STARS, Sir A. S. Eddington. Influence of this has been 
enormous; first detailed exposition of theory of radiative equilibrium for stellar interiors, 
of all available evidence for existence of diffuse matter in interstellar space. Studies quantum 
theory, polytropic gas spheres, mass-luminosity relations, variable stars, etc. Discussions of 
equations paralleled with informal exposition of intimate relationship of astrophysics with 
great discoveries in atomic physics, radiation. Introduction. Appendix. Index. 421pp. 53/8 x 8 . 

S563 Paperbound 52.75 


ASTRONOMY OF STELLAR ENERGY AND DECAY, Martin Johnson. Middle level treatment of 
astronomy as interpreted by modern atomic physics. Part One is non-technical, examines 
physical properties, source of energy, spectroscopy, fluctuating stars, various models and 
theories, etc. Part Two parallels these topics, providing their mathematical foundation. 
“Clear, concise, and readily understandable,” American Library Assoc. Bibliography. 3 indexes. 
29 illustrations. 216pp. 53/8 x 8 . S537 Paperbound $1.50 


PRINCIPLES OF STELLAR DYNAMICS, S. Chandrasekhar. A leading astrophysicist here presents 
the theory of stellar dynamics as a branch of classical dynamics, clarifying the fundamental 
issues and the underlying motivations of the theory. He analyzes the effects of stellar en¬ 
counters in terms of the classical 2 -body problem, and investigates problems centering about 
Liouville’s theorem and the solutions of the equations of continuity. This edition also includes 
4 important papers by the author published since “Stellar Dynamics,” and equally Indispens¬ 
able for all workers in the field: “New Methods in Stellar Dynamics” and “Dynamical Friction,” 
Parts I, 11, and III. Index. 3 Appendixes. Bibliography. 50 illustrations, x + 313pp. 5% x 8 . 

S659 Paperbound $2.25 


AN INTRODUCTION TO THE STUDY OF STELLAR STRUCTURE, Subrahmanyan Chandrasekhar. ()ut- 
standing treatise on stellar dynamics by one of world’s greatest astrophysicists. Uses classical 
& modern math methods to examine relationship between loss of energy, the mass, and 
radius of stars in a steady state. Discusses thermodynamic laws from Caratheodory’s axio¬ 
matic standpoint; adiabatic, polytropic laws; work of Ritter, Emden, Kelvin, others; Stroemgren 
envelopes as starter for theory of gaseous stars; Gibbs statistical mechanics (quantum); 
degenerate stellar configuration & theory of white dwarfs, etc. “Highest level of scientific 
merit,” BULLETIN, AMER. MATH. SOC. Bibliography. Appendixes. Index. 33 figures. 509pp. 
53 ^ K 8 . Paperbound $2.75 
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RADIATIVE TRANSFER, S. Chandrasekhar. Definitive work in field provides foundation for 
analysis of stellar atmospheres, planetary illumination, sky radiation; to physicists, a study 
of problems analogous to those in theory of diffusion of neutrons. Partial contents; equation 
of transfer, isotropic scattering, H-functions, diffuse reflection and transmission, Rayleigh 
scattering, X, Y functions, radiative equilibrium of stellar atmospheres. Extensive bibliog¬ 
raphy. 3 appendices. 35 tables. 35 figures. 407pp. 5% x 8 %. S599 Paperbound $2.25 


THE GALACTIC NOVAE, C. Payne-Gaposchkin, Prof, of Astronomy, Harvard Univ. A work that 
will be the standard reference source for years to come. Gathers together all the pertinent 
data, results recorded by countless observers of galactic novae over the centuries, in order 
to formulate a valid starting point for an interpretation of the nova process. Covers informa¬ 
tion and statistics on known novae, their variations in luminosity, distribution in the sky, 
spectral changes, etc.; symbiotic novae; frequently-recurring variables of the U Gemlnorum 
and Z Camelopardis class; supernovae; comparison of spectral changes; theories and inter¬ 
pretations of these phenomena, etc. “A comprehensive summary of everything that is now 
known about these stars,” SCIENCE. Bibliographical references. Preface. Indices. 49 figures. 
6 plates. 101 tables, x + 336pp. 5% x 83/8. S1170 Paperbound $2.45 


BINARY STARS, R. G. Aitken. Still the definitive work in the field of double star astronomy. 
Written by the director of the Lick Observatory (considered the father of the modern study 
of binary star systems), this book sums up the results of 40 years of experience in the 
field, plus the work of centuries of research. Includes historical survey of major discoveries 
and contributions of the past, observational methods for visual binary stars, the radial 
velocity of a star (by Dr. J. H. Moore), eclipsing binary stars, known orbits of binary 
stars, some binary systems of special interest, the origin of binary stars. Much Information 
on methods of spectrum analysis, orbit plotting, use of the telescope, and other practical 
matters. Useful for classroom study and advanced hobbyists, etc. Revised edition, cor¬ 
rected and with additional notes by Prof. J. T. Kent. New preface. 50 tables, 13 figures, 
4 full-page plates. Bibliographies. Appendix. Indices, xii + 309pp. 53/8 x 8 V 2 . 

S1102 Paperbound $2.00 


THE NATURE OF COMETS, N. B. Richter. An authority on comets presents a concise, but 
thorough survey of the state of our present-day knowledge of comets and cometary activity. 
Based on over 20 years of research, this is a middle-level account that even the layman 
can appreciate, providing a fund of Information on historical theories (from 1700 to the 
present); statistical research on total number of comets, orbital forms, perturbations caused 
by Jupiter, comet groups, etc.; the structure of a comet; comets as processes of cosmic 
decay; origin and formation of comets; etc. Also: a lengthy introduction on modern theories 
by Dr. R. A. Lyttleton, much technical data and observational material of specific comets, 
supplementary tables, and the like. Revised (1963) edition. Translated and revised by Arthur 
Beer. 69 illustrations, including 54 photographs of comets, tails, spectra. 41 tables. Bibliog¬ 
raphy. Index, xli + 221pp. Sllll Clothbound $10.00 


ASTRONOMY AND COSMOGONY, Sir James Jeans. A modern classic which is still of enormous 
value to everyone in astronomy, etc., this is Jean’s last and most famous exposition. The 
summation of a lifetime’s devotion to science, it presents his final conclusions on a host 
of problems ranging over the whole of descriptive astronomy, astrophysics, stellar dynamics, 
and cosmology. Contents: The Light from the Stars, Gaseous Stars, the Source of Stellar 
Energy, Liquid Stars, The Evolution of the Stars, The Configuration of Rotating Masses, The 
Evolution of Binary Systems, The Ages of the Stars, The Great Nebulae, The Galactic Systems, 
Variable Stars, etc. New preface by L. Motz, Columbia U. 16 full-page photographic Illustra¬ 
tions. XV + 428pp. 55/8 X 83/8. S923 Paperbound $2.45 


History and classics 


STAR NAMES AND THEIR MEANINGS, Richard Hinckley Allen. An unusual book documenting 
the various attributions of names to the individual stars over the centuries. Here is a 
treasure-house of information on a topic not normally delved into even by professional 
astronomers; provides a fascinating background to the stars in folk-lore, literary references, 
ancient writings, star catalogs and maps over the centuries. Constellation-by-constellation 
analysis covers hundreds of stars and other asterisms, including the Pleiades, Hyades, An- 
dromedan Nebula, etc. Introduction. Indices. List of authors and authorities, xx -f 563pp. 
53/8 X 8 V 2 . T1079 Paperbound $2.50 


A HISTORY OF ASTRONOMY FROM THALES TO KEPLER, J. L. E. Dreyer. (Formerly A HISTORY 
OF PLANETARY SYSTEMS FROM THALES TO KEPLER.) This is the only work in English to give 
the complete history of man’s cosmological views from prehistoric times to Kepler and 
Newton. Partial contents: Near Eastern astronomical systems. Early Greeks, Homocentric 
Spheres of Eudoxus, Epicycles, Ptolemaic system, medieval cosmology, Copernicus, Kepler, 
etc. Revised, foreword by W. H. Stahl. New bibliography, xvii + 430pp. 53/8' x 8 . 

S79 Paperbound $2.25 
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A SHORT HISTORY OF ASTROKOMY, A. Berry. Popular standard work for over 50 years, this 
thorough and accurate volume covers the science from primitive times to the end of the 19th 
century. After the Greeks and the Middle Ages, individual chapters analyze Copernicus, Brahe, 
Galileo, Kepler, and Newton, and the mixed reception of their discoveries. Post-Newtonian 
achievements are then discussed in unusual detail: Halley, Bradley, Lagrange, Laplace, 
Herschel, Bessel, etc. 2 Indexes. 104 illustrations, 9 portraits, xxxi + 440pp. 5% x 8 . 

T210 Paperbound $2.75 


THREE COPERNICAN TREATISES, translated with notes by Edward Rosen. 3 papers available 
nowhere else in English: “The Commentariolus” and “Letter against Werner” of Coper¬ 
nicus; the “Narratio prima” of Rheticus. The “Commentariolus” is Copernicus’s most lucid 
exposition of his system. The “Letter against Werner” throws light on development of 
Copernicus’s thought. The “Narratio prima” is earliest printed presentation of the new 
astronomy. “Educational and enjoyable,” Astrophysical Journal. Corrected edition. Biograph¬ 
ical introduction. 877-item bibliography of virtually every book, article, on Copernicus 
published 1939-1958. Index. 19 illustrations. 218pp. 53/8 x 8 . S585 Paperbound $2.00 


See also THE FRIENDLY STARS, M. E. Martin; THE SKY AND ITS MYSTERIES, E. A. Beet; 
PIONEERS OF SCIENCE, Sir Oliver Lodge; TYCHO BRAHE: A PICTURE OF SCIENTIFIC LIFE AND 
WORK IN THE SIXTEENTH CENTURY, J. L. E. Dreyer; GREAT IDEAS AND THEORIES OF MODERN 
COSMOLOGY, Jagjit Singh; OUT OF THE SKY, H. H. Nininger; THE REALM OF THE NEBULAE, 
E. Hubble; SATELLITES AND SCIENTIFIC RESEARCH, D. King-Hele; AN ELEMENTARY SURVEY 
OF CELESTIAL MECHANICS, Y. Ryabov; SELECTED PAPERS ON PHYSICAL PROCESSES IN IONIZED 
PLASMAS, ed. D. H. Menzel. 


GEOLOGY, GEOGRAPHY, METEOROLOGY 


PRINCIPLES OF STRATIGRAPHY, A. W. Grabau. Classic of 20th century geology, unmatched in 
scope and comprehensiveness. Nearly 600 pages cover the structure and origins of every kind 
of sedimentary, hydrogenic, oceanic, pyroclastic, atmoclastic, hydroclastic, marine hydroclastic, 
and bioclastic rock; metamorphism; erosion; etc. Includes also the constitution of the atmos¬ 
phere; morphology of oceans, rivers, glaciers; volcanic activities; faults and earthquakes; and 
fundamental principles of paleontology (nearly 200 pages). New Introduction by Prof. M. Kay, 
Columbia U. 1277 bibliographical entries. 264 diagrams. Tables, maps, etc. Two volume set. 
Total of xxxii ■+• 1185pp. 53/8 x 8 . S 686 Vol 1 Paperbound $2.50 

S687 Vol il Paperbound $2.50 
The set $5.00 


TREATISE ON SEDIMENTATION, William H. Twenhofel. A milestone in the history of geology, 
this two-volume work, prepared under the auspices of the United States Research Council, 
contains practically everything known about sedimentation up to 1932. Brings together all 
the findings of leading American and foreign geologists and geographers and has never 
been surpassed for completeness, thoroughness of description, or accuracy of detail. Vol. 1 
discusses the sources and production of sediments, their transportation, deposition, dlagene- 
sis, and lithification. Also modification of sediments by organisms and topographical, climatic, 
etc. conditions which contribute to the alteration of sedimentary processes. 220 pages deal 
with products of sedimentation: minerals, limestones, dolomites, coals, etc. Vol. 2 continues 
the examination of products such as gypsum and saline residues, silica, strontium, manga¬ 
nese, etc. An extensive exposition of structures, textures and colors of sediments: stratifica¬ 
tion, cross-lamination, ripple mark, oolitic and pisolitic textures, etc. Chapters on environ¬ 
ments or realms of sedimentation and field and laboratory techniques are also included. 
Indispensable to modern-day geologists and students. Index. List of authors cited. 1733- 
item bibliography. 121 diagrams. Total of xxxiii + 926pp. 53/8 x 8 V 2 . 

Vol. I: S950 Paperbound $2.50 

Vol. II: S951 Paperbound $2.50 
Two volume set Paperbound $5.00 


THE EVOLUTION OF THE IGNEOUS ROCKS, N. L. Bowen. Invaluable serious introduction applies 
techniques of physics and chemistry to explain igneous rock diversity in terms of chemical 
composition and fractional crystallization. Discusses liquid immiscibility in silicate magmas, 
crystal sorting, liquid lines of descent, fractional resorption of complex minerals, petrogenesis, 
etc. Of prime importance to geologists & mining engineers, also to physicists, chemists 
working with high temperatures and pressures. “Most important,” TIMES, London. 3 indexes. 
263 bibliographic notes. 82 figures, xviii -f 334pp. 53/8 x 8 . S311 Paperbound $2.25 


INTERNAL CONSTITUTION OF THE EARTH, edited by Beno Gutenberg. Completely revised. 
Brought up-to-date, reset. Prepared for the Nati 9 nal Research Council this is a complete & 
thorough coverage of such topics as earth origins, continent formation, nature & behavior 
of the earth’s core, petrology of the crust, cooling forces in the core, seismic & earthquake 
material, gravity, elastic constants, strain characteristics and similar topics. “One is filled 
with admiration ... a high standard . . . there is no reader who will not learn something 
from this book,” London, Edinburgh, Dublin, Philosophic Magazine. Largest bibliography in 
print: 1127 classified items. Indexes. Tables of constants. 43 diagrams. 439pp. GVe x 9 V 4 . 

S414 Paperbound $3.25 
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URANIUM PROSPECTING, H. L. Barnes. For immediate practical use, professional geologist con¬ 
siders uranium ores, geological occurrences, field conditions, all aspects of highly profitable 
occupation. Index. Bibliography, x + 117pp. 5% x 8. T309 Paperbound $1.00 


HYDROLOGY, edited by Oscar E. Meinzer. Prepared for the National Research Council. De¬ 
tailed complete reference library on precipitation, evaporation, snow, snow surveying, 
glaciers, lakes. Infiltration, soil moisture, ground water, runoff, drought, physical changes 
produced by water, hydrology of limestone terranes, etc. Practical In application, especially 
valuable for engineers. 24 experts have created “the most up-to-date, most complete 
treatment of the subject,” AM. ASSOC, of PETROLEUM GEOLOGISTS. Bibliography. Index. 165 
illustrations, xi + 712pp. eVa x 9V4. S191 Paperbound $3.75 


SNOW CRYSTALS, W. A. Bentley and W. J. Humphreys. Over 200 pages of Bentley’s famous 
microphotographs of snow flakes—the product of painstaking, methodical work at his Jericho, 
Vermont studio. The pictures, which also include plates of frost, glaze and dew on vegeta¬ 
tion, spider webs, windowpanes; sleet; graupel or soft hail, were chosen both for their 
scientific interest and their aesthetic qualities. The wonder of nature’s diversity is exhibited 
in the intricate, beautiful patterns of the snow flakes. Introductory text by W. J. Humphreys. 
Selected bibliography. 2,453 illustrations. 224pp, 8 x 10V4. T287 Paperbound $3.00 


PHYSICS OF THE AIR, W. J. Humphreys. A very thorough coverage of classical materials and 
theories in meteorology . . . written by one of this century's most highly respected physical 
meteorologists. Contains the standard account in English of atmospheric optics. 5 main 
sections: Mechanics and Thermodynamics of the Atmosphere, Atmospheric Electricity and 
Auroras, Meteorological Acoustics, Atmospheric Optics, and Factors of Climatic Control. 
Under these headings, topics covered are: theoretical relations between temperature, pres¬ 
sure, and volume in the atmosphere; composition, pressure, and density; circulation; evapo¬ 
ration and condensation; fog, clouds, thunderstorms, lightning; aurora polaris; principal Ice- 
age theories; etc. New preface by Prof. Julius London. 226 illustrations. Index, xviii -f 
676pp. 53/a X 81/2. S1044 Paperbound $3.00 


SELECTED PAPERS IN THE THEORY OF THERMAL CONVECTION: WITH SPECIAL APPLICATION 
TO THE EARTH'S PLANETARY ATMOSPHERE, Edited by Barry Saltzman. An indispensable vol¬ 
ume for anyone interested in the motions of the earth’s atmosphere. 25 basic theoretical 
papers on thermal convection by major scientists, past and present: Helmholtz, Overbeck, 
Jeffreys, Rayleigh, G. I. Taylor, Chandrasekhar, A. R. Low, Rossby, Davies, Charney, Eady, 
Phillips, Pellew and Southwell, Elbert, Fjortoft, and H.-L. Kuo. Bibliography, x + 461pp. 
6V8 x 91 / 4 . S171 Paperbound $3.00 


THE FOUNDERS OF GEOLOGY, Sir Archibald Geikie. Survey of the high moments and the work 
of the major figures of the period in which the main foundations of modern geology were 
laid—the latter half of the 18th century to the first half of the 19th. The developments in 
the science during this era centering around the lives and accomplishments of the great 
contributors: Palissy, Guettard, Demarest, Pallas, Lehmann, Fiichsel, Werner, Hutton, Play¬ 
fair, Sir James Hall, Cuvier, Lyell, Logan, Darwin, Agassiz, Nicol, and others. Comprehensive 
and readable. Index, xi + 486pp. 53/8 x 81 / 2 . T352 Paperbound $2.25 


THE BIRTH AND DEVELOPMENT OF THE GEOLOGICAL SCIENCES, F. 0. Adams. Most thorough 
history of the earth sciences ever written. Geological thought from earliest times to the end 
of the 19th century, covering over 300 early thinkers & systems: fossils & their explanation, 
vulcanists vs. neptunists, figured stones & paleontology, generation of stones, dozens of 
similar topics. 91 illustrations, including medieval, renaissance woodcuts, etc. Index. 632 
footnotes, mostly bibliographical. 511pp. 53/8 x 8. T5 Paperbound $2.50 


A HISTORY OF ANCIENT GEOGRAPHY, E. H. Bunbury. Standard study, in English, of ancient 
geography; never equalled for scope, detail. First full account of history of geography from 
Greeks’ first world picture based on mariners, through Ptolemy. Discusses every Important 
map, discovery, figure, travel, expedition, war, conjecture, narrative, bearing on subject. 
Chapters on Homeric geography, Herodotus, Alexander expedition, Strabo, Pliny, Ptolemy, 
would stand alone as exhaustive monographs. Includes minor geographers, men not usually 
regarded in this context: Hecataeus, Pythea, Hipparchus, Artemidorus, Marinus of Tyre, etc. 
Uses information gleaned from military campaigns such as Punic wars, Hannibal’s passage of 
Alps, campaigns of Lucullus, Pompey, Caesar’s wars, the Trojan war. New introduction by 
W. H. Stahl, Brooklyn College. Bibliography. Index. 20 maps. 1426pp. 53/3 x 8. 

T570-1, clothbound, 2 volume set $12.50 


DE RE METALLICA, Georgius Agricola. 400-year old classic translated, annotated by former 
President Herbert Hoover. The first scientific study of mineralogy and mining, for over 
200 years after its appearance In 1556, it was the standard treatise. 12 books, exhaustively 
annotated, discuss the history of mining, selection of sites, types of deposits, making pits, 
shafts, ventilating, pumps, crushing machinery; assaying, smelting, refining metals; also 
salt, alum, nitre, glass making. Definitive edition, with all 289 16th century woodcuts of 
the original. Biographical, historical introductions, bibliography, survey of ancient authors. 
Indexes. A fascinating book for anyone interested in art, history of science, geology, etc. 
Deluxe edition. 289 illustrations. 672pp. 63/4 x 103 / 4 . Library cloth. S6 Clothbound $10.00 
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GEOGRAPHICAL ESSAYS, William Morris Davis. Modern geography & geomorphology rest on 
the fundamental work of this scientist. 26 famous essays presenting most important theories, 
field researches. Partial contents: Geographical Cycle, Plains of Marine and Subaerial Denuda¬ 
tion, The Peneplain, Rivers and Valleys of Pennsylvania, Outline of Cape Cod, Sculpture 
of Mountains by Glaciers, etc. “Long the leader & guide,” ECONOMIC GEOGRAPHY, “Part of 
the very texture of geography . . . models of clear thought,” GEOGRAPHIC REVIEW. Index. 
130 figures, vi + 777pp. 53/8 x 8. S383 Paperbound $3.50 


See also THE NATURE OF LIGHT AND COLOUR IN THE OPEN AIR; M. Minnaert; ELEMENTARY 
METALLURGY AND METALLOGRAPHY, A. M. Shrager. 


CHEMISTRY AND PHYSICAL CHEMISTRY 


ORGANIC CHEMISTRY, F. C. Whitmore. The entire subject of organic chemistry for the practic¬ 
ing chemist and the advanced student. Storehouse of facts, theories, processes found else¬ 
where only in specialized journals. Covers aliphatic compounds (500 pages on the properties 
and synthetic preparation of hydrocarbons, halides, proteins, ketones, etc.), alicyclic com¬ 
pounds, aromatic compounds, heterocyclic compounds, organophosphorus and organometallic 
compounds. Methods of synthetic preparation analyzed critically throughout. Includes much of 
biochemical interest. “The scope of this volume is astonishing,” INDUSTRIAL AND ENGINEER¬ 
ING CHEMISTRY. 12,000-reference index. 2387-item bibliography. Total of x -f 1005pp. 53/8 x 8. 
Two volume set. S700 Vol I Paperbound $2.25 

S701 Vol II Paperbound $2.25 
The set $4.50 

THE MODERN THEORY OF MOLECULAR STRUCTURE, Bernard Pullman. A reasonably popular 
account of recent developments in atomic and molecular theory. Contents: The Wave Func¬ 
tion and Wave Equations (history and bases of present theories of molecular structure); 
The Electronic Structure of Atoms (Description and classification of atomic wave functions, 
etc.); Diatomic Molecules; Non-Conjugated Polyatomic Molecules; Conjugated Polyatomic 
Molecules; The Structure of Complexes. Minimum of mathematical background needed. New 
translation by David Antin of “La Structure Moleculaire.” Index. Bibliography, vii 4- 87pp. 
53/8 X 8 V 2 . S987 Paperbound $1.00 

CATALYSIS AND CATALYSTS, Marcel Prettre, Director, Research Institute on Catalysis. This 
brief book, translated into English for the first time, is the finest summary of the principal 
modern concepts, methods, and results of catalysis. Ideal introduction for beginning chem¬ 
istry and physics students. Chapters: Basic Definitions of Catalysis (true catalysis and 
generalization of the concept of catalysis); The Scientific Bases of Catalysis (Catalysis 
and chemical thermodynamics, catalysis and chemical kinetics); Homogeneous Catalysis 
(acid-base catalysis, etc.); Chain Reactions; Contact Masses; Heterogeneous Catalysis 
(Mechanisms of contact catalyses, etc.); and Industrial Applications (acids and fertilizers, 
petroleum and petroleum chemistry, rubber, plastics, synthetic resins, and fibers). Trans¬ 
lated by David Antin. Index, vi + 88 pp. 53/8 x 8 V 2 . S998 Paperbound $1.00 

THE ELECTRONIC THEORY OF ACIDS AND BASES, W. F. Luder and Saverio Zuffanti. The first 
full systematic presentation of the electronic theory of acids and bases—treating the 
theory and its ramifications in an uncomplicated manner. Chapters: Historical Background; 
Atomic Orbitals and Valence; The Electronic Theory of Acids and Bases; Electrophilic and 
Electrodotic Reagents; Acidic and Basic Radicals; Neutralization; Titrations with Indicators; 
Displacement; Catalysis; Acid Catalysis; Base Catalysis; Alkoxides and Catalysts; Conclu¬ 
sion. Required reading for all chemists. Second revised (1961) eidtion, with additional 
examples and references. 3 figures. 9 tables. Index. Bibliography xii + 165pp. 53/8 x 8. 

S201 Paperbound $1.50 

KINETIC THEORY OF LIQUIDS, J. Frenkel. Regarding the kinetic theory of liquids as a gen¬ 
eralization and extension of the theory of solid bodies, this volume covers all types of 
arrangements of solids, thermal displacements of atoms, interstitial atoms and ions, 
orientational and rotational motion of molecules, and transition between states of matter. 
Mathematical theory is developed close to the physical subject matter. 216 bibliographical 
footnotes. 55 figures, xi -f 485pp. 53/8 x 8. S95 Paperbound $3.00 

POLAR MOLECULES, Pieter Debye. This work by Nobel laureate Debye offers a complete guide 
to fundamental electrostatic field relations, polarizability, molecular structure. Partial con¬ 
tents: electric intensity, displacement and force, polarization by orientation, molar polariza¬ 
tion and molar refraction, halogen-hydrides, polar liquids, ionic saturation, dielectric con¬ 
stant, etc. Special chapter considers quantum theory. Indexed. 172pp. 53/8 x 8. 

S64 Paperbound $1.65. 

THE PHASE RULE AND ITS APPLICATION, Alexander Findlay. Covering chemical phenomena 
of 1, 2, 3, 4, and multiple component systems, this “standard work on the subject” 
(NATURE, London), has been completely revised and brought up to date by A. N. Campbell 
and N. 0. Smith. Brand new material has been added on such matters as binary, tertiary 
liquid equilibria, solid solutions in ternary systems, quinary systems of salts and water. 
Completely revised to triangular coordinates in ternary systems, clarified graphic repre¬ 
sentation, solid models, etc. 9th revised edition. Author, subject indexes. 236 figures.. 505 
footnotes, mostly bibliographic, xii + 494pp. 53/8 x 8. S91 Paperbound $2.50 
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TERNARY SYSTEMS: INTRODUCTION TO THE THEORY OF THREE COMPONENT SYSTEMS, G. 

Masing. Furnishes detailed discussion of representative types of 3-components systems, both 
in solid models (particularly metallic alloys) and isothermal models. Discusses mechanical 
mixture without compounds and without solid solutions; unbroken solid solution series; 
solid solutions with solubility breaks in two binary systems; iron-silicon-aluminum alloys; 
allotropic forms of iron in ternary system; other topics. Bibliography. Index. 166 Illustra¬ 
tions. 178pp. 55/8 X 83/8. S631 Paperbound $1.50 

THE KINETIC THEORY OF GASES, Leonard B, Loeb, University of California. Comprehensive 
text and reference book which presents full coverage of basic theory and the important 
experiments and developments in the field for the student and investigator. Partial con¬ 
tents; The Mechanical Picture of a Perfect Gas, The Mean Free Path—Clausius’ Deductions, 
Distribution of Molecular Velocities, discussions of theory of the problem of specific 
heats, the contributions of kinetic theory to our knowledge of electrical and magnetic 
properties of molecules and its application to the conduction of electricity in gases. New 
14-page preface to Dover edition by the author. Name, subject indexes. Six appendices. 
570-item bibliography, xxxvi + 687pp. 53/8 x 8 V 2 . S942 Paperbound $3.50 


THE PRINCIPLES OF ELECTROCHEMISTRY, D. A. Macinnes. Basic equations for almost every 
subfield of electrochemistry from first principles, referring at ail times to the soundest and 
most recent theories and results; unusually useful as text or as reference. Covers coulometers 
and Faraday’s Law, electrolytic conductance, the Debye-Hueckel method for the theoretical 
calculation of activity coefficients, concentration cells, standard electrode potentials, thermo¬ 
dynamic ionization constants, pH, potentiometric titrations, irreversible phenomena, Planck’s 
equation, and much more. “Excellent treatise,” AMERICAN CHEMICAL SOCIETY JOURNAL. 
“Highly recommended,” CHEMICAL AND METALLURGICAL ENGINEERING. 2 Indices. Appendix. 
585-item bibliography. 137 figures. 94 tables, ii -f 478pp. 5% x 83/8. 

S52 Paperbound $2.75 


THE SOLUBILITY OF NONELECTROLYTES, Joel H. Hildebrand and Robert L. Scott. The standard 
work on the subject; still Indispensable as a reference source and for classroom work. 
Partial contents: The Ideal Solution (including Raoult’s Law and Henry’s Law, etc.); Nonideal 
Solutions; Intermoiecular Forces; The Liquid State; Entropy of Athermal Mixing; Heat of 
Mixing; Polarity; Hydrogen Bonding; Specific Interactions; “Solvation” and “Association”; 
Systems of Three or More Components; Vapor Pressure of Binary Liquid Solutions; Mixtures 
of Gases; Solubility of Gases in Liquids; of Liquids in Liquids; of Solids in Liquids; Evalu¬ 
ation of Solubility Parameters; and other topics. Corrected republication of third (revised) 
edition. Appendices. Indexes. 138 figures. Ill tables. 1 photograph, iv + 488pp. 5% x 8 V 2 . 

S1125 Paperbound $2.50 


IONS IN SOLUTION, Ronald W. Gurney. A thorough and readable introduction covering all 
the fundamental principles and experiments In the field, by an internationally-known author¬ 
ity. Contains discussions of solvation energy, atomic and molecular ions, lattice energy, 
transferral of ions, interionic forces, cells and half-cells, transference of electrons, exchange 
forces, hydrogen ions, the electro-chemical series, and many other related topics. 
Indispensable to advanced undergraduates and graduate students in electrochemistry. Index. 
45 illustrations. 15 tables, vii -f 206pp. 53/8 x 8 V 2 . S124 Paperbound $1.75 


IONIC PROCESSES IN SOLUTION, Ronald W. Gurney. Lucid, comprehensive examination which 
brings together the approaches of electrochemistry, thermodynamics, statistical mechanics, 
electroacoustics, molecular physics, and quantum theory In the interpretation of the 
behavior of ionic solutions—the most important single work on the subject. More extensive 
and technical than the author’s earlier work (IONS IN SOLUTION), it is a middle-level text 
for graduate students and researchers in electrochemistry. Covers such matters as Brownian 
motion in liquids, molecular ions in solution, heat of precipitation, entropy of solution, 
proton transfers, dissociation constant of nitric acid, viscosity of ionic solutions, etc. 
78 illustrations. 47 tables. Name and subject index, ix + 275pp. 53/8 x 8 V 2 . 

S134 Paperbound $1.85 


CRYSTALLOGRAPHIC DATA ON METAL AND ALLOY STRUCTURES, Compiled by A. Taylor and 
B. ]. Kagle, Westinghouse Research Laboratories. Unique collection of the latest crystallo¬ 
graphic data on alloys, compounds, and the elements, with lattice spacings expressed uni¬ 
formly in absolute Angstrom units. Gathers together previously widely-scattered data from 
the Power Data File of the ATSM, structure reports, and the Landolt-Bornstein Tables, as 
well as from other original literature. 2300 different compounds listed in the first tabie, 
Alloys and Intermetallic Compounds, with much vita! information on each. Also listings for 
nearly 700 Borides, Carbides, Hydrides, Oxides, Nitrides. Also all the necessary data on 
the crystal structure of 77 elements, vii -f- 263pp. 53/8 x 8 . S1013 Paperbound $2.25 


MATHEMATICAL CRYSTALLOGRAPHY AND THE THEORY OF GROUPS OF MOVEMENTS, Harold 
Hilton. Classic account of the mathematical theory of crystallography, particularly the geo¬ 
metrical theory of crystal-structure based on the work of Bravais, Jordan, Sohncke, Federow, 
Schoenflies, and Barlow. Partial contents: The Stereographic Projection, Properties Common 
to Symmetrical and Asymmetrical Crystals, The Theory of Groups, Coordinates of Equivalent 
Points, Crystallographic Axes and Axial Ratios, The Forms and Growth of Crystals, Lattices 
and Translations, The Structure-Theory, Infinite Groups of Movements, Triclinic and Mono¬ 
clinic Groups, Orthorhombic Groups, etc. Index. 188 figures, xii + 262pp. 53/8 x 8 V 2 . 

S1058 Paperbound $2.00 




THE CHEMISTRY OF URANIUM: THE ELEMENT, ITS BINARY AND RELATED COMPOUNDS, J. J. Katz 
and E. Rabinowitch. Vast post-World War II collection and correlation of thousands of AEG 
reports and published papers in a useful and easily accessible form, still the most complete 
and up-to-date compilation. Treats “dry uranium chemistry,” occurrences, preparation, prop¬ 
erties, simpfe compounds, isotopic composition, extraction from ores, spectra, alloys, etc. Much 
material available only here. Index. Thousands of evaluated bibliographical references. 324 
tables, charts, figures, xxi -I- 609pp. 53/8 x 8 . S757 Paperbound $2.95 

THE STORY OF ALCHEMY AND EARLY CHEMISTRY, J. M. Stillman. An authoritative, scholarly 
work, highly readable, of development of chemical knowledge from 4000 B.C. to downfall 
of phlogiston theory in late 18th century. Every important figure, many quotations. Brings 
alive curious, almost incredible history of alchemical beliefs, practices, writings of Arabian 
Prince Oneeyade, Vincent of Beauvais, Geber, Zosimos, Paracelsus, Vitruvius, scores more. 
Studies work, thought of Black, Cavendish, Priestley, Van Helmont, Bergman, Lavoisier, 
Newton, etc. Index. Bibliography. 579pp. 53/8 x 8 . S628 Paperbound $2.45 

CLASSICS IN THE THEORY OF CHEMICAL COMBINATIONS. Edited by 0. T. Benfey. Vol. I of 

the Classics of Science Series, G. Holton, Harvard University, General Editor. This book 
is a collection of papers representing the major chapters in the development of the valence 
concept in chemistry. Includes essays by Wohler and Liebig, Laurent, Williamson, Frankland, 
Kekuld and Couper, and two by van’t Hoff and le Bel, which mark the first extension of 
the valence concept beyond its purely numerical character. Introduction and epilogue by 
Prof. Benfey. Index. 9 Illustrations. New translation of Kekule paper by Benfey. xiv -f 
191pp. 53/8 x 8 V 2 . S1066 Paperbound $2.00 


See also FUNDAMENTAL FORMULAS OF PHYSICS AND CHEMISTRY, D. H. Menzel; HIGHER 
MATHEMATICS FOR STUDENTS OF CHEMISTRY AND PHYSICS, J. W. Mellor; ELECTRONS, ATOMS, 
METALS AND ALLOYS, William Hume-Rothery; THE THEORY AND PROPERTIES OF METALS AND 
ALLOYS N. F. Mott and H. Jones; ELEMENTARY METALLURGY AND METALLOGRAPHY, A. M. 
Shrager; ATOMIC SPECTRA AND ATOMIC STRUCTURE, G. Herzberg; ELASTICITY, PLASTICITY AND 
STRUCTURE OF MATTER, R. Houwink; THE ORIGIN OF LIFE, A. I. Oparin: THE SPECIFICITY OF 
SEROLOGICAL REACTIONS, Karl Landsteiner; A DIDEROT ENCYCLOPEDIA OF TRADES AND IN¬ 
DUSTRY, ed. C. Gillispis. 


ENGINEERING AND TECHNOLOGY 


General and mathematical 

ENGINEERING MATHEMATICS, Kenneth S. Miller. A text for graduate students of engineering 
to strengthen their mathematical background in differential equations, etc. Mathematical 
steps very explicitly indicated. Contents: Determinants and Matrices, Integrals, Linear Dif¬ 
ferential Equations, Fourier Series and Integrals, Laplace Transform, Network Theory, Random 
Function ... all vital requisites for advanced modern engineering studies. Unabridged 
republication. Appendices: Borel Sets; Riemann-Stieitjes Integral; Fourier Series and Integrals. 
Index. References at Chapter Ends, xii + 417pp. 6 x 8 V 2 . S1121 Paperbound $2.00 

MATHEMATICAL ENGINEERING ANALYSIS, Rufus Oldenburger. A book designed to assist the 
research engineer and scientist in making the transition from physical engineering situations 
to the corresponding mathematics. Scores of common practical situations found in all major 
fields of physics are supplied with their correct mathematical formulations—applications to 
automobile springs and shock absorbers, clocks, throttle torque of diesel engines, resistance 
networks, capacitors, transmission lines, microphones, neon tubes, gasoline engines, refrigera¬ 
tion cycles, etc. Each section reviews basic principles of underlying various fields: mechanics 
of rigid bodies, electricity and magnetism, heat, elasticity, fluid mechanics, and aerodynamics. 
Comprehensive and eminently useful. Index. 169 problems, answers. 200 photos and diagrams, 
xiv + 426pp. 53/8 x 8 V 2 . S919 Paperbound $2.50 

MATHEMATICS OF MODERN ENGINEERING, E. G. Keller and R. E. Doherty. Written for the 
Advanced Course in Engineering of the General Electric Corporation, deals with the engineer¬ 
ing use of determinants, tensors, the Heaviside operational calculus, dyadics, the calculus 
of variations, etc. Presents underlying principles fully, but purpose is to teach engineers to 
deal with modern engineering problems, and emphasis is on the perennial engineering attack 
of set-up and solve. Indexes. Over 185 figures and tables. Hundreds of exercises, problems, 
and worked-out examples. References. Two volume set. Total of xxxiii -+- 623pp. 53/8 x 8 . 

S734 Vol I Paperbound $1.85 
S735 Vol II Paperbound $1.85 
The set $3.70 

MATHEMATICAL METHODS FOR SCIENTISTS AND ENGINEERS, L. P. Smith. For scientists and 
engineers, as well as advanced math students. Full investigation of methods and practical 
description of conditions under which each should be used. Elements of real functions, 
differential and integral calculus, space geometry, theory of residues, vector and tensor 
analysis, series of Bessel functions, etc. Each method illustrated by completely-worked-out 
examples, mostly from scientific literature. 368 graded unsolved problems. 100 diagrams. 
X + 453pp. 55/8 x 83/8. S220 Paperbound $2.00 
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THEORY OF FUNCTIONS AS APPLIED TO ENGINEERING PROBLEMS, edited by R. Rothe, F. Ollen¬ 
dorff, and K. Pohlhausen. A series of lectures given at the Berlin Institute of Technology that 
shows the specific applications of function theory in electrical and allied fields of engineering. 
Six lectures provide the elements of function theory in a simple and practical form, covering 
complex quantities and variables, integration in the complex plane, residue theorems, etc. 
Then 5 lectures show the exact uses of this powerful mathematical tool, with full discussions 
of problem methods. Index. Bibliography. 108 figures, x + 189pp. SYe x 8 . 

S733 Paperbound $1.35 


See also TEACH YOURSELF THE SLIDE RULE, B. Snodgrass; THEORY OF OPERATION OF THE 
SLIDE RULE, J. P. Ellis; CALCULUS REFRESHER FOR TECHNICAL MEN, A, A. Klaf; TRIGONOM¬ 
ETRY REFRESHER FOR TECHNICAL MEN, A. A. Klaf; INTRODUCTION TO APPLIED MATHEMATICS 
Francis D. Murnaghan; OPERATIONAL METHODS IN APPLIED MATHEMATICS, H. S. Carslaw and 
J. C. Jaeger; APPLIED MATHEMATICS FOR RADIO AND COMMUNICATIONS ENGINEERS C E 
Smith; DIFFERENTIAL EQUATIONS FOR ENGINEERS, P. Franklin; THEORY OF FUNCTIONS AS 
APPLIED TO ENGINEERING PROBLEMS, ed. R. Rothe, F. Ollendorff, K. Pohlhausen; PRACTICAL 
ANALYSIS, GRAPHICAL AND NUMERICAL METHODS, F. A. Willers; INTRODUCTION TO RELAXA- 
TION ME^THODS F S. Shaw; MATHEMATICAL TABLES AND FORMULAS, Robert D. Carmichael 
and E. R. Smith; MATHEMATICAL TABLES, H. B. Dwight; TABLES OF FUNCTIONS WITH FOR¬ 
MULAE AND CURVES, E. Jahnke and F. Emde; A GUIDE TO OPERATIONS RESEARCH W ^E 
Duckworth. ’ ‘ 


Aerodynamics and hydrodynamics 


AERODYNAMIC THEORY: A GENERAL REVIEW OF PROGRESS, William F. Durand, editor-in-chief. 

A monumental joint effort by the world’s leading authorities prepared under a grant of 
the Guggenheim Fund for the Promotion of Aeronautics. Intended to provide the student 
and aeronautic designer with the theoretical and experimental background of aeronautics. 
Never equalled for breadth, depth, reliability. Contains discussions of special mathematical 
topics not usually taught in the engineering or technical courses. Also: an extended two-part 
treatise on Fluid Mechanics, discussions of aerodynamics of perfect fluids, analyses of 
experiments with wind tunnels, applied airfoil theory, the non-lifting system of the airplane 
t^he ai^r propeller, hydrodynamics of boats and floats, the aerodynamics of cooling, etc! 
Contributing experts mclude Munk, Giacomelli, Prandtl, Toussaint, Von Karman, Klemperer, 
among others. Unabridged republication. 6 volumes. Total of 1,012 figures, 12 plates 
Total of 2,186pp. Bibliographies. Notes. Indices. 53/8 x 8V2. S1709-S1714 The Set $13.50 


AiyPI-ANE STRUCTURAL ANALYSIS AND DESIGN, E. E. Sechler and L. G. Dunn. Systematic 
authoritative book vyhich summarizes a large amount of theoretical and experimental work 
on structural analysis and design. Strong on classical subsonic material still basic to much 
aeronautic design • . . remains a highly useful source of information. Covers such areas 
as layout of the airplane, applied and design loads, stress-strain relationships for stable 
structures, truss and frame analysis, the problem of instability, the ultimate strength of 
stiffened flat sheet, analysis of cylindrical structures, wings and control surfaces, fuselage 
analysis, engine mounts, landing gears, etc. Originally published as part of the CALCIT 
Aeronautical Series. 256 Illustrations. 47 study problems. Indexes, xi + 420pp. 53/3 x 8 V 2 . 

S1043 Paperbound $2.50 

FUNDAMENTALS OF HYDRO- AND AEROMECHANICS, L. Prandtl and 0. G. Tietjens. The well- 
known standard work based upon Prandtl’s lectures at Goettingen. Wherever possible hydro¬ 
dynamics theory is referred to practical considerations in hydraulics, with the view of 
unifying theory and experience. Presentation is extremely clear and though primarily physical 
mathematical proofs are rigorous and use vector analysis to a considerable extent. An 
Enginering Society Monograph, 1934. 186 figures. Index, xvi -f 270pp. 53/8 x 8 . 

S374 Paperbound $1.85 


APPLIED HYDRO- AND AEROMECHANICS, L. Prandtl and 0. G. Tietj'ens. Presents, for the most 
which will be valuable to engineers. Covers flow in pipes, boundary layers, 
airfoil theory, entry conditions, turbulent flow in pipes, and the boundary layer, determining 
drag from measurements of pressure and velocity, etc. “Will be welcomed by all students 
of aerodynamics,” NATURE. Unabridged, unaltered. An Engineering Society Monograph, 1934. 
Index. 226 figures, 28 photographic plates illustrating flow patterns, xvi -f- 311pp. 53/8 x 8. 

S375 Paperbound $ 2.00 


SUPERSONIC AERODYNAMICS, E. R. C. Miles. Valuable theoretical introduction to the super¬ 
sonic domain, with emphasis on mathematical tools and principles, for practicing aerody- 
namicists and advanced students in aeronautical engineering. Covers fundamental theory 
divergence theorem and principles of circulation, compressible flow and Helmholtz laws, the 
Prandtl-Busemann graphic method for 2-dimensional flow, oblique shock waves, the Taylor- 
Maccoll method for cones in supersonic flow, the Chaplygin method for 2-dimensional flow, etc 
Problems range from practical engineering problems to development of theoretical results. 
Rendered outstanding by the unprecedented scope of its contents . . . has undoubtedly filled 
a vital gap, AERONAUTICAL ENGINEERING REVIEW. Index. 173 problems, answers. 106 dia¬ 
grams. 7 tables, xii -f- 255pp. 5% x 8 . S214 Paperbound $ 1.45 






THEORY OF FLIGHT, Richard von Mises. Remains almost unsurpassed as balanced, well-written 
account of fundamental fluid dynamics, and situations in which air compressibility effects 
are unimportant. Stressing equally theory and practice, avoiding formidable mathematical 
structure, it conveys a full understanding of physical phenomena and mathematical concepts. 
Contains perhaps the best introduction to general theory of stability. “Outstanding,” Scientific, 
Medical, and Technical Books. New introduction by K. H. Hohenemser. Bibliographical, histor¬ 
ical notes. Index. 408 illustrations, xvi + 620pp. x 83/8. S541 Paperbound $3.50 

THEORY OF WING SECTIONS, I. H. Abbott, A. E. von Doenhoff. Concise compilation of subsonic 
aerodynamic characteristics of modern NASA wing sections, with description of their geom¬ 
etry, associated theory. Primarily reference work for engineers, students, it gives methods, 
data for using wing-section data to predict characteristics. Particularly valuable: chapters on 
thin wings, airfoils; complete summary of NACA's experimental observations, systetn of 
construction families of airfoils. 350pp. of tables on Basic Thickness Forms, Mean Lines, 
Airfoil Ordinates, Aerodynamic Characteristics of Wing Sections. Index. Bibliography. 191 
illustrations. Appendix. 705pp. 53/8 x 8. S558 Paperbound $3.50 

WEIGHT-STRENGTH ANALYSIS OF AIRCRAFT STRUCTURES, F. R. Shanley. Scientifically sound 
methods of analyzing and predicting the structural weight of aircraft and missiles. Deals 
directly with forces and the distances over which they must be transmitted, making it possible 
to develop methods by which the minimum structural weight can be determined for any 
material and conditions of loading. Weight equations for wing and fuselage structures. In¬ 
cludes author’s original papers on inelastic buckling and creep buckling. “Particularly success¬ 
ful in presenting his analytical methods for investigating various optimum design principles,” 
AERONAUTICAL ENGINEERING REVIEW. Enlarged bibliography. Index. 199 figures, xiv + 404pp. 
55/8 x 8%. S660 Paperbound $2.50 

FLUID MECHANICS THROUGH WORKED EXAMPLES, D. R. L. Smith and J. Houghton. Advanced 
text covering principles and applications to practical situations. Each chapter begins with 
concise summaries of fundamental ideas. 163 fully worked out examples applying principles 
outlined in the text. 275 other problems, with answers. Contents: The Pressure of Liquids 
on Surfaces; Floating Bodies; Flow Under Constant Head in Pipes; Circulation; Vorticity; 
The Potential Function; Laminar Flow and Lubrication; Impact or Jets; Hydraulic Turbines; 
Centrifugal and Reciprocating Pumps; Compressible Fluids; and many other items. Total 
of 438 examples. 250 line illustrations. 340pp. Index. 6 x 8%. S981 Clothbound $6.00 

HYDRAULIC TRANSIENTS, G. R. Rich. The best text in hydraulics ever printed in English . . . 
by one of America's foremost engineers (former Chief Design Engineer for T.V.A.). Provides 
a transition from the basic differential equations of hydraulic transient theory to the 
arithmetic intergration computation required by practicing engineers. Sections cover Water 
Hammer, Turbine Speed Regulation, Stability of Governing, Water-Hammer Pressures in Pump 
Discharge Lines, The Differential and Restricted Orifice Surge Tanks, The Normalized Surge 
Tank Charts of Calame and Gaden, Navigation Locks, Surges in Power Canals—Tidal Harmonics, 
etc. Revised and enlarged. Author’s prefaces. Index, xiv -f 409pp. 53/8 x 8 V 2 . 

S116 Paperbound $2.50 

HYDRAULICS AND ITS APPLICATIONS, A. H. Gibson. Excellent comprehensive textbook for the 
student and thorough practical manual for the professional worker, a work of great stature 
in its area. Half the book is devoted to theory and half to applications and practical prob¬ 
lems met in the field. Covers modes of motion of a fluid, critical velocity, viscous flow, eddy 
formation, Bernoulli’s theorem, flow in converging passages, vortex motion, form of effluent 
streams, notches and weirs, skin friction, losses at valves and elbows, siphons, erosion of 
channels, jet propulsion, waves of oscillation, and over 100 similar topics. Final chapters 
(nearly 400 pages) cover more than 100 kinds of hydraulic machinery: Pelton wheel, speed 
regulators, the hydraulic ram, surge tanks, the scoop wheel, the Venturi meter, etc. A 
special chapter treats methods of testing theoretical hypotheses: scale models of rivers, 
tidal estuaries, siphon spillways, etc. 5th revised and enlarged (1952) edition. Index. Ap¬ 
pendix. 427 photographs and diagrams. 95 examples, answers, xv + 813pp. 6x9. 

S791 Clothbound $8.00 

FLUID MECHANICS FOR HYDRAULIC ENGINEERS, H. Rouse. Standard work that gives a coherent 
picture of fluid mechanics from the point of view of the hydraulic engineer. Based on courses 
given to civil and mechanical engineering students at Columbia and the California Institute 
of Technology, this work covers every basic principle, method, equation, or theory of 
interest to the hydraulic engineer. Much of the material, diagrams, charts, etc., in this 
self-contained text are not duplicated elsewhere. Covers irrotational motion, conformal map¬ 
ping, problems in laminar motion, fluid turbulence, flow around immersed bodies, transporta¬ 
tion of sediment, general charcteristics of wave phenomena, gravity waves in open channels, 
etc. Index. Appendix of physical properties of common fluids. Frontispiece + 245 figures and 
photographs, xvi + 422pp. 53/8 x 8 . S729 Paperbound $2.25 

THEORY OF SHIP MOTIONS, S. N. Blagoveshchensky. The only detailed text in English in 
a rapidly developing branch of engineering and physics, it Is the work of one of the 
world’s foremost authorities—Blagoveshchensky of Leningrad Shipbuilding Institute. A 
senior-level treatment written primarily for engineering students, but also of great importance 
to naval architects, designers, contractors, researchers in hydrodynamics, and other students. 
No mathematics beyond ordinary differential equations is required for understanding the 
text. Translated by T. & L. Strelkoff, under editorship of Louis Landweber, Iowa Institute 
of Hydraulic Research, under auspices of Office of Naval Research. Bibliography. Index. 
231 diagrams and illustrations. Total of 649pp. 53/8 x 8 V 2 . Vol. I: S234 Paperbound $2.00 

Vol. II: S235 Paperbound $2.00 
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WATERHAMMER ANALYSIS, John Parmakian. Valuable exposition of the graphical method of 
solving waterhammer problems by Assistant Chief Designing Engineer, U.S. Bureau of 
Reclamation. Discussions of rigid and elastic water column theory, velocity of waterhammer 
waves, theory of graphical waterhammer analysis for gate operation, closings, openings, 
rapid and slow movements, etc., waterhammer in pump discharge caused by power failure, 
waterhammer analysis for compound pipes, and numerous related problems. “With a concise 
and lucid style, clear printing, adequate bibliography and graphs for approximate solutions 
at the project stage, it fills a vacant place in waterhammer literature,” WATER POWER. 
43 problems. Bibliography. Index. 113 illustrations, xiv + 161pp. 53/8 x 8 V 2 . 

S1061 Paperbound $1.65 


See also books in section PHYSICS, HYDRODYNAMICS, ETC. 


Electricity 

THE PRINCIPLES OF ELECTROMAGNETISM APPLIED TO ELECTRICAL MACHINES, B. Hague. A 

concise, but complete, summary of the basic principles of the magnetic field and its appli¬ 
cations, with particular reference to the kind of phenomena which occur in electrical ma¬ 
chines. Part I: General Theory—magnetic field of a current, electromagnetic field passing 
from air to iron, mechanical forces on linear conductors, etc. Part 11: Application of theory 
to the solution of electromechanical problems—the magnetic field and mechanical forces 
in non-salient pole machinery, the field within slots and between salient poles, and the 
work of Rogowski, Roth, and Strutt. Formery titled “Electromagnetic Problems in Electrical 
Engineering.” 2 appendices. Index. Bibliography in notes. 115 figures, xiv + 359pp. 53/8 x 8 V 2 . 

S246 Paperbound $2.25 


FLUX LINKAGES AND ELECTROMAGNETIC INDUCTION, L. V. Bewley. A brief, clear book 
which shows proper uses and corrects misconceptions of Faraday’s law of electromagnetic 
induction in specific problems. Contents: Circuits, Turns, and Flux Linkages; Substitution of 
Circuits; Electromagnetic Induction; General Criteria for Electromagnetic Induction; Appli¬ 
cations and Paradoxes; Theorem of Constant Flux Linkages. New Section: Rectangular Coil 
in a Varying Uniform Medium. Valuable supplement to class texts for engineering students. 
Corrected, enlarged edition. New preface. Bibliography In notes. 49 figures, xi + 106pp. 
5% X 8 . S1103 Paperbound $1.25 


INDUCTANCE CALCULATIONS: WORKING FORMULAS AND TABLES, Frederick W. Grover. An 

invaluable book to everyone in electrical engineering. Provides simple single formulas to 
cover all the more important cases of inductance. The approach involves only those para¬ 
meters that naturally enter into each situation, while extensive tables are given to permit 
easy interpolations. Will save the engineer and student countless hours and enable them 
to obtain accurate answers with minimal effort. Corrected republication of 1946 edition. 
58 tables. 97 completely worked out examples. 66 figures, xiv + 286pp. 53/8 x 8 V 2 . 

S974 Paperbound $2.25 


SELECTED PAPERS ON SEMICONDUCTOR MICROWAVE ELECTRONICS, edited by Sumner N. Levine 
and Richard R. Kurzrok. An invaluable collection of important papers dealing with one of 
the most remarkable developments in solid-state electronics—the use of the p-n junction 
to achieve amplification and frequency conversion of microwave frequencies. Contents: 
General Survey (3 introductory papers by W. E. Danielson, R. N. Hall, and M. Tenzer); Gen¬ 
eral Theory of Nonlinear Elements (3 articles by A. van der Ziel, H. E. Rowe, and Manley 
and Rowe); Device Fabrication and Characterization (3 pieces by Bakanowski, Cranna, and 
Uhlir, by McCotter, Walker and Fortini, and by S. T. Eng); Parametric Amplifiers and Fre¬ 
quency Multipliers (13 articles by Uhlir, Heffner and Wade, Matthaei, P. K. Tien, van der 
Ziel, Engelbrecht, Currie and Gould, Uenohara, Leeson and Weinreb, and others); and Tunnel 
Diodes (4 papers by L. Esaki, H. S. Sommers, Jr., M. E. Hines, and Yariv and Cook). Intro¬ 
duction. 295 Figures, xiii + 286pp. 6 V 2 x 9 V 4 . S1126 Paperbound $2.25 


TWO-DIMENSIONAL FIELDS IN ELECTRICAL ENGINEERING, L. V. Bewley. A useful selection of 
typical engineering problems of interest to practicing electrical engineers. Introduces senior 
students to the methods and procedures of mathematical physics. Discusses theory of 
functions of a complex variable, two-dimensional fields of flow, general theorems of mathe¬ 
matical physics and their applications, conformal mapping or transformation, method of 
images, freehand flux plotting, etc. New preface by the author. Appendix by W. F. Kiltner. 
Index. Bibliography at chapter ends, xiv + 204pp. 53/8 x 8 V 2 . S1118 Paperbound $1.50 


THE MEASUREMENT OF POWER SPECTRA FROM THE POINT OF VIEW OF COMMUNICATIONS 
ENGINEERING, R. B. Blackman, i. W. Tukey. This pathfinding work, reprinted from the “Bell 
System Technical Journal,” explains various ways of getting practically useful answers in 
the measurement of power spectra, using results from both transmission theory and the 
theory of statistical estimation. Treats: Autocovariance Functions and Power Spectra; Direct 
Analog Computation; Distortion, Noise, Heterodyne Filtering and Pre-whitening; Aliasing; 
Rejection Filtering and Separation; Smoothing and Decimation Procedures; Very Low Fre¬ 
quencies; Transversal Filtering; much more. An appendix reviews fundamental Fourier tech¬ 
niques. Index of notation. Glossary of terms. 24 figures. XII tables. Bibliography. General 
index. 192pp. 53/8 x 8 . S507 Paperbound $1.85 
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GASEOUS CONDUCTORS: THEORY AND ENGINEERING APPLICATIONS, J. D. Cobine. An indis¬ 
pensable text and reference to gaseous conduction phenomena, with the engineering view¬ 
point prevailing throughout. Studies the kinetic theory of gases, ionization, emission phe¬ 
nomena; gas breakdown, spark characteristics, glow, and discharges; engineering applica¬ 
tions in circuit interrupters, rectifiers, light sources, etc.. Separate detailed treatment of 
high pressure arcs (Suits); low pressure arcs (Langmuir and Tonks). Much more. “Weil 
organized, clear, straightforward,” Tonks, Review of Scientific Instruments. Index. Bibliog¬ 
raphy. 83 practice problems. 7 appendices. Over 600 figures. 58 tables, xx + 606pp. 
53 /q X 8. S442 Paperbound $3.25 

INTRODUCTION TO THE STATISTICAL DYNAMICS OF AUTOMATIC CONTROL SYSTEMS, V. V. Solo- 
dovnikov. First English publication of text-reference covering important branch of automatic 
control systems—random signals; in its original edition, this was the first comprehensive 
treatment. Examines frequency characteristics, transfer functions, stationary ran^lom proc¬ 
esses, determination of minimum mean-squared error, of transfer function for a finite period 
of observation, much more. Translation edited by J. B. Thomas, L. A. Zadeh. Index. Bibliog¬ 
raphy. Appendix, xxii + 308pp. 53/8 x 8. S420 Paperbound $2.35 

TENSORS FOR CIRCUITS, Gabriel Kron. A boldly original method of analyzing engineering prob¬ 
lems, at center of sharp discussion since first introduced, now definitely proved useful in 
such areas as electrical and structural networks on automatic computers. Encompasses a 
great variety of specific problems by means of a relatively few symbolic equations. “Power 
and flexibility . . . becoming more widely recognized,” Nature. Formerly “A Short Course 
in Tensor Analysis.” New introduction by B. Hoffmann. Index. Over 800 diagrams, xix + 
250pp. 53/8 x 8. S534 Paperbound $2.00 

See also TEACH YOURSELF ELECTRICITY, C, W. Wilman; BASIC ELECTRICITY; books in section 
PHYSICS, ACOUSTICS, ELECTROMAGNETISM, ETC. 


Optical design, lighting 


THE SCIENTIFIC BASIS OF ILLUMINATING ENGINEERING, Parry Moon, Professor of Electrical 
Engineering, M.l.T. Basic, comprehensive study. Complete coverage of the fundamental 
theoretical principles together with the elements of design, vision, and color with which 
the lighting engineer must be familiar. Valuable as a text as well as a reference source 
to the practicing engineer. Partial contents: Spectroradiometric Curve, Luminous Flux, 
Radiation from Gaseous-Conduction Sources, Radiation from Incandescent Sources, Incandes¬ 
cent Lamps, Measurement of Light, Illumination from Point Sources and Surface Sources, 
Elements of Lighting Design. 7 Appendices. Unabridged and corrected republication, with 
additions. New preface containing conversion tables of radiometric and photometric con¬ 
cepts. Index. 707-ltem bibliography. 92-item bibliography of author’s articles. 183 problems, 
xxiii + 608pp. 53/8 x 8 V 2 . S242 Paperbound $3.25 

OPTICS AND OPTICAL INSTRUMENTS: AN INTRODUCTION WITH SPECIAL REFERENCE TO 
PRACTICAL APPLICATIONS, B. K. Johnson. An invaluable guide to basic practical applications 
of optical principles, which shows how to set up inexpensive working .models of each of the 
four main types of optical instruments—telescopes, microscopes, photographic lenses, optical 
projecting systems. Explains in detail the most important experiments for determining their 
accuracy, resolving power, angular field of view, amounts of aberration, all other necessary 
facts about the Instruments. Formerly “Practical Optics.” Index. 234 diagrams. Appendix. 
224pp. 53/8 X 8. S642 Paperbound $2.00 

APPLIED OPTICS AND OPTICAL DESIGN, A. E. Conrady. With publication of vol. 2, standard 
work for designers in optics is now complete for first time. Only work of its kind in English; 
only detailed work for practical designer and self-taught. Requires, for bulk of work, no 
math above trig. Step-by-step exposition, from fundamental concepts of geometrical, physical 
optics, to systematic study, design, of almost all types of optical systems. Vol. 1: all ordi¬ 
nary ray-tracing methods; primary aberrations; necessary higher aberration for design of 
telescopes, low-power microscopes, photographic equipment. Vol. 2: (Completed from author's 
notes by R. Kingslake, Dir. Optical Design, Eastman Kodak.) Special attention to high-power 
microscope, anastigmatic photographic objectives. “An indispensable work,” J., Optical Soc. 
of Amer. “As a practical guide this book has no rival,” Transactions, Optical Soc. Index. 
Bibliography. 193 diagrams. 852pp. 6 V 8 x 9 V 4 . Vol. 1 S366 Paperbound $3.50 

Vol. 2 S645 Paperbound $3.50 


See also books in appropriate sections in PHYSICS. 


Mechanical engineering 

DESIGN AND USE OF INSTRUMENTS AND ACCURATE MECHANISM, T. N. Whitehead. For the 

instrument designer, engineer; how to combine necessary mathematical abstractions with 
independent observation of actual facts. Partial contents: instruments & their parts, theory 
of errors, systematic errors, probability, short period errors, erratic errors, design precision, 
kinematic, semikinematic design, stiffness, planning of an instrument, human factor, etc. 
Index. 85 photos, diagrams, xii + 288pp. 53/8 x 8 . S270 Paperbound $2.00 

55 



THEORY OF MACHINES THROUGH WORKED EXAMPLES, G. H. Ryder. Practical mechanical 
engineering textbook for graduates and advanced undergraduates, as well as a good refer¬ 
ence work for practicing engineers. Partial contents: Mechanisms, Velocity and Accelera¬ 
tion (including discussion of Klein’s Construction for Piston Acceleration), Cams, Geometry 
of Gears, Clutches and Bearings, Belt and Rope Drives, Brakes, Inertia Forces and Couples, 
General Dynamical Problems, Gyroscopes, Linear and Angular Vibrations, Torsional Vibrations, 
Transverse Vibrations and Whirling Speeds (Chapters on vibrations considerably enlarged 
from previous editions). Over 300 problems, many fully worked out. Index. 195 line illus¬ 
trations. Revised and enlarged edition, viii + 280pp. 5% x 8 ^A. S980 Clothbound $5.00 


THE KINEMATICS OF MACHINERY: OUTLINES OF A THEORY OF MACHINES, Franz Reuleaux. 

The classic work in the kinematics of machinery. The present thinking about the subject 
has all been shaped in great measure by the fundamental principles stated here by Reuleaux 
almost 90 years ago. While some details have naturally been superseded, his basic viewpoint 
has endured; hence, the book is still an excellent text for basic courses in kinematics and 
a standard reference work for active workers in the field. Covers such topics as: the nature 
of the machine problem, phoronomic propositions, pairs of elements, incomplete kinematic 
chains, kinematic notation and analysis, analyses of chamber-crank trains, chamber-wheel 
trains, constructive elements of machinery, complete machines, etc., with main focus on 
controlled movement in mechanisms. Unabridged republication of original edition, translated 
by Alexander B. Kennedy. New introduction for this edition by E. S. Ferguson. Index. 451 
illustrations, xxiv -h 622pp. 53/8 x 8 V 2 . S1124 Paperbound $3.00 


ANALYTICAL MECHANICS OF GEARS, Earle Buckingham. Provides a solid foundation upon 
which logical design practices and design data can be constructed. Originally arising out 
of investigations of the ASME Special Research Committee on Worm Gears and the Strength 
of Gears, the book covers conjugate gear-tooth action, the nature of the contact, and result¬ 
ing gear-tooth profiles of: spur, internal, helical, spiral, worm, bevel, and hypoid or skew 
bevel gears. Also; frictional heat of operation and its' dissipation, friction losses, etc., 
dynamic loads in operation, and related matters. Familiarity with this book Is still regarded 
as a necessary prerequisite to work in modern gear manufacturing. 263 figures. 103 tables. 
Index. X + 546pp. 53/8 x 8 V 2 . S1073 Paperbound $2.75 


APPLIED MECHANICS FOR ENGINEERS, Sir Charles Inglis, F.R.S. A representative survey of 
the many and varied engineering questions which can be answered by statics and dynamics. 
The author, one of first and foremost adherents of “structural dynamics,” presents distinc¬ 
tive illustrative examples and clear, concise statement of principles—directing the dis¬ 
cussion at methodology and specific problems. Covers fundamental principles of rigid-body 
statics, graphic solutions of static problems, theory of taut wires, stresses in frameworks, 
particle dynamics, kinematics, simple harmonic motion and harmonic analysis, two-dimen¬ 
sional rigid dynamics, etc. 437 illustrations, xii + 404pp. 53/3 x 8 V 2 . S1119 Paperbound $2.50 


A TREATISE ON GYROSTATICS AND ROTATIONAL MOTION: THEORY AND APPLICATIONS, Andrew 
Gray. Most detailed, thorough book in English, generally considered definitive study. Many 
problems of all sorts in full detail, or step-by-step summary. Classical problems of Bour, 
Lottner, etc.; later ones of great physical interest. Vibrating systems of gyrostats, earth 
as a top, calculation of path of axis of a top by elliptic integrals, motion of unsymmetrical 
top, much more. Index. 160 illus. 550pp. 53/8 x 8 . S589 Paperbound $2.75 


MECHANICS OF THE GYROSCOPE, THE DYNAMICS OF ROTATION, R. F. Deimel, Professor of 
Mechanical Engineering at Stevens Institute of Technology. Elementary general treatment 
of dynamics of rotation, with special application of gyroscopic phenomena. No knowledge 
of vectors needed. Velocity of a moving curve, acceleration to a point, general equations of 
motion, gyroscopic horizon, free gyro, motion of discs, the damped gyro, 103 similar 
topics. Exercises. 75 figures. 208pp. 53/8 x 8 . S 66 Paperbound $1.75 


STRENGTH OF MATERIALS, J. P. Den Hartog. Distinguished text prepared for M.l.T. course, ideal 
as introduction, refresher, reference, or self-study text. Full clear treatment of elementary 
material (tension, torsion, bending, compound stresses, deflection of beams, etc.), plus much 
advanced material on engineering methods of great practical value: full treatment of the 
Mohr circle, lucid elementary discussions of the theory of the center of shear and the "Myoso- 
tis” method of calculating beam deflections, reinforced concrete, plastic deformations, photo¬ 
elasticity, etc. In all sections, both general principles and concrete applications are given. 
Index. 186 figures (160 others in problem section). 350 problems, all with answers. List of 
formulas, viii + 323pp. 53/8 x 8 . S755 Paperbound $2.00 


PHOTOELASTICITY: PRINCIPLES AND METHODS, H. T. Jessop, F. C. Harris. For the engineer, 
for specific problems of stress analysis. Latest time-saving methods of checking calcula¬ 
tions in 2-dimensiona! design problems, new techniques for stresses in 3 dimensions, and 
lucid description of optical systems used in practical photoelasticity. Useful suggestions 
and hints based on on-the-job experience included. Partial contents: strained and stress- 
strain relations, circular disc under thrust along diameter, rectangular block with square 
hole under vertical thrust, simply supported rectangular beam under central concentrated 
load, etc. Theory held to minimum, no advanced mathematical training needed, index. 164 
illustrations, viii -F 184pp. 6V8 x 91 / 4 . S720 Paperbound $2.00 
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APPLIED ELASTICITY, J. Prescott. Provides the engineer with the theory of elasticity usually 
lacking in books on strength of materials, yet concentrates on those portions useful for 
immediate application. Develops every important type of elasticity problem from theoretical 
principles. Covers analysis of stress, relations between stress and strain, the empirical basis 
of elasticity, thin rods under tension or thrust. Saint Venant’s theory, transverse oscillations 
of thin rods, stability of thin plates, cylinders with thin walls, vibrations of rotating disks, 
elastic bodies in contact, etc. “Excellent and important contribution to the subject, not 
merely in the old matter which he has presented In new and refreshing form, but also in the 
many original investigations here published for the first time,” NATURE. Index. 3 Appendixes. 
Vi + 672pp. 53/8 X 8. S726 Paperbound $3.25 


See also books in appropriate sections in PHYSICS. 


Miscellaneous 


METHODS IN EXTERIOR BALLISTICS, Forest Ray Moulton. Probably the best introduction to 
the mathematics of projectile motion. The ballistics theories propounded were coordinated 
with extensive proving ground and wind tunnel experiments conducted by the author and 
others for the U.S. Army. Broad in scope and clear in exposition, it gives the beginnings 
of the theory used for modern-day projectile, long-range missile, and satellite motion. Six 
main divisions: Differential Equations of Translatory Motion of a projectile; Gravity and the 
Resistance Function; Numerical Solution of Differential Equations; Theory of Differential 
Variations; Validity of Method of Numerical Integration; and Motion of a Rotating Projectile. 
Formerly titled: "New Methods in Exterior Ballistics.” Index. 38 diagrams, viii + 259pp. 
53/8 X 8 V 2 . S232 Paperbound $1.75 


LOUD SPEAKERS: THEORY, PERFORMANCE, TESTING AND DESIGN, N. W. McLachlan. Most com¬ 
prehensive coverage of theory, practice of loud speaker design, testing; classic reference, 
study manual in field. First 12 chapters deal with theory, for readers mainly concerned with 
math, aspects; last 7 chapters will interest reader concerned with testing, design. Partial 
contents: principles of sound propagation, fluid pressure on vibrators, theory of moving- 
coil principle, transients, driving mechanisms, response curves, design of horn type moving 
coil speakers, electrostatic speakers, much more. Appendix. Bibliography. Index. 165 illustra¬ 
tions, charts. 411pp. 53/8 x 8. S588 Paperbound $2.25 


MICROWAVE TRANSMISSION, J. C. Slater. First text dealing exclusively with microwaves, 
brings together points of view of field, circuit theory, for graduate student in physics, 
electrical engineering, microwave technician. Offers valuable point of view not In most 
later studies. Uses Maxwell's equations to study electromagnetic field, important in this 
area. Partial contents: infinite line with distributed parameters, impedance of terminated 
line, plane waves, reflections, wave guides, coaxial line, composite transmission lines, 
impedance matching, etc. Introduction. Index. 76 illus. 319pp. 53/8 x 8. 

S564 Paperbound $1.50 


MICROWAVE TRANSMISSION DESIGN DATA, T. Moreno. Originally classified, now rewritten 
and enlarged (14 new chapters) for public release under auspices of Sperry Corp. Material 
of immediate value or reference use to radio engineers, systems designers, applied physicists, 
etc. Ordinary transmission line theory; attenuation; capacity; parameters of coaxial lines; 
higher modes; flexible cables; obstacles, discontinuities, and injunctions; tunable wave 
guide impedance transformers; effects of temperature and humidity; much more. "Enough 
theoretical discussion is included to allow use of data without previous background,” 
Electronics. 324 circuit diagrams, figures, etc. Tables of dielectrics, flexible cable, etc., 
data. Index, ix + 248pp. 53/8 x 8. S459 Paperbound $1.65 


RAYLEIGH’S PRINCIPLE AND ITS APPLICATIONS TO ENGINEERING, G. Temple & W. Bickley. 

Rayleigh’s principle developed to provide upper and lower estimates of true value of funda¬ 
mental period of a vibrating system, or condition of stability of elastic systems, lilustrative 
examples; rigorous proofs in special chapters. Partial contents: Energy method of discussing 
vibrations, stability. Perturbation theory, whirling of uniform shafts. Criteria of elastic sta¬ 
bility. Application of energy method. Vibrating systems. Proof, accuracy, successive approxi¬ 
mations, application of Rayleigh’s principle. Synthetic theorems. Numerical, graphical methods. 
Equilibrium configurations, Ritz’s method. Bibliography. Index. 22 figures, ix + 156pp. 53/8 x .8. 

S307 Paperbound $1.85 


ELASTICITY, PLASTICITY AND STRUCTURE OF MATTER, R. Houwink. Standard treatise on 

rheological aspects of different technically important solids such as crystals, resins, textiles, 
rubber, clay, many others. Investigates general laws for deformations; determines divergences 
from these laws for certain substances. Covers general physical and mathematical aspects 
of plasticity, elasticity, viscosity. Detailed examination of deformations, internal structure 
of matter in relation to elastic and plastic behavior, formation of solid matter from a fluid, 
conditions for elastic and plastic behavior of matter. Treats glass, asphalt, gutta percha, 
balata, proteins, baker’s dough, lacquers, sulphur, others. 2nd revised, enlarged edition. 
Extensive revised bibliography in over 500 footnotes. Index. Table of symbols. 214 figures, 
xviii + 368pp. 6 x 9V4. S385 Paperbound $2.45 
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THE SCHWARZ-CHRISTOFFEL TRANSFORMATION AND ITS APPLICATIONS: A SIMPLE EXPOSITION, 

Miles Walker. An important boc'c for engineers showing how this valuable tool can be em¬ 
ployed in practical situations. Very careful, clear presentation covering numerous concrete 
engineering problems, includes a thorough account of conjugate functions for engineers— 
useful for the beginner and for review. Applications to such problems as: Stream-lines round 
a corner, electric conductor in air-gap, dynamo slots, magnetized poles, much more. Formerly 
"Conjugate Functions for Engineers.” Preface. 92 figures, several tables, index, ix + 116pp. 
53/8 X 8 V 2 . S1149 Paperbound $1.25 


Technological, historical 


A DIDEROT PICTORIAL ENCYCLOPEDIA OF TRADES AND INDUSTRY, Manufacturing and the 
Technical Arts in Plates Selected from "L’Encyclopedie ou Dictionnaire Raisonne des Sciences, 
des Arts, et des Metiers” of Denis Diderot. Edited with text by C. Gillispie. This first modern 
selection of plates from the high point of 18th century French engraving Is a storehouse 
of valuable technological information to the historian of arts and science. Over 2000 
illustrations on 485 full-page plates, most of them original size, show the trades and 
industries of a fascinating era in such great detail that the processes and shops might 
very well, be reconstructed from them. The plates teem with life, with men, women, and 
children performing all of the thousands of operations necessary to the trades before and 
during the early stages of the industrial revolution. Plates are in sequence, and show 
general operations, closeups of difficult operations, and details of complex machinery. Such 
important and interesting trades and industries are illustrated as sowing, harvesting, bee¬ 
keeping, cheesemaking, operating windmills, milling flour, charcoal burning, tobacco process¬ 
ing, indigo, fishing, arts of war, salt extraction, mining, smelting, casting iron,,steel, 
extracting mercury, zinc, sulphur, copper, etc., slating, tinning, silverplating, gilding, 
making gunpowder, cannons, bells, shoeing horses, tanning, papermaking, printing, dyeing, 
and more than 40 other categories. Professor Gillispie, of Princeton, supplies a full com¬ 
mentary on all the plates, identifying operations, tools, processes, etc. This material, pre¬ 
sented in a lively and lucid fashion, is of great interest to the reader interested in history 
of science and technology. Heavy library cloth. 920pp. 9 x 12. T421 Two volume set $22.50 


CHARLES BABBAGE AND HIS CALCULATING ENGINES, edited by P. Morrison and E. Morrison. 

Babbage, leading 19th century pioneer in mathematical machines and herald of modern 
operational research, was the true father of Harvard’s relay computer Mark I. His Difference 
Engine and Analytical Engine were the first machines in the field. This volume contains a 
valuable introduction on his life and work; major excerpts from his autobiography, revealing 
his eccentric and unusual personality; and extensive selections from "Babbage’s Calculating 
Engines,” a compilation of hard-to-find journal articles by Babbage, the Countess of Lovelace, 
L. F. Menabrea, and Dionysius Lardner. 8 illustrations. Appendix of miscellaneous papers. 
Index. Bibliography, xxxviii + 400pp. 53/8 x 8. T12 Paperbound $2.25 


HISTORY OF HYDRAULICS, Hunter Rouse and Simon Ince. First history of hydraulics and hydro¬ 
dynamics available in English. Presented in readable, non-mathematical form, the text is made 
especially easy to follow by the many supplementary photographs, diagrams, drawings, etc. 
Covers the great discoveries and developments from Archimedes and Galileo to modern giants— 
von Mises, Prandtl, von Karman, etc. Interesting browsing for the specialist; excellent Intro¬ 
duction for teachers and students. Discusses such milestones as the two-piston pump of 
Ctesibius, the aqueducts of Frontius, the anticipations of da Vinci, Stevin and the first book 
on hydrodynamics, experimental hydraulics of the 18th century, the 19th-century expansion of 
practical hydraulics and classical and applied hydrodynamics, the rise of fluid mechanics in 
our time, etc. 200 illustrations. Bibliographies. Index, xii + 270pp. 53/4 x 8. 

S1131 Paperbound $2.00 


BRIDGES AND THEIR BUILDERS, David Steinman and Sara Ruth Watson. Engineers, historians, 
everyone who has ever been fascinated by great spans will find this book an endless 
source of information and Interest. Dr. Steinman, recipient of the Louis Levy medal, was 
one of the great bridge architects and engineers of ail time, and his analysis of the great 
bridges of history is both authoritative and easily followed. Greek and Roman bridges, 
medieval bridges, Oriental bridges, modern works such as the Brooklyn Bridge and the 
Golden Gate Bridge, and many others are described in terms of history, constructional prin¬ 
ciples, artistry, and function. All in all this book is the most comprehensive and accurate 
semipopular history of bridges in print in English. New, greatly revised, enlarged edition. 
23 photographs, 26 line drawings. Index, xvii + 401pp. 53/8 x 8 . T431 Paperbound $2.50 


FAMOUS BRIDGES OF THE WORLD, D. B. Steinman. An up-to-the-minute revised edition of a 
book that explains the fascinating drama of how the world’s great bridges came to be built. 
The author, designer of the famed Mackinac bridge, discusses bridges from all periods and 

all parts of the world, explaining their various types of construction, and describing the 

problems their builders faced. Although primarily for youngsters, this cannot fail to interest 

readers of ail ages. 48 illustrations in the text. 23 photographs. 99pp. 6V8 x 9V4. 

T161 Paperbound $1.00 
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FARES, PLEASE! J. A. Miller. Authoritative, comprehensive, and entertaining history of 
local public transit from its inception to its most recent developments: trolleys, horsecars, 
streetcars, buses, elevateds, subways, along with monorails, “road-railers,” and a host of 
other extraordinary vehicles. Here are all the flamboyant personalities involved, the vehe¬ 
ment arguments, the unusual information, and all the nostalgia. “Interesting facts brought 
into especially vivid life,” N. Y. Times. New Preface. 152 illustrations, 4 new. Bibliography, 
xix + 204pp. 53/8 X 8 . T671 Paperbound $1.50 


BIOLOGICAL SCIENCES 


AN INTRODUCTION TO GENETICS, A. H. Sturtevant and G. W. Beadle. A very thorough exposi¬ 
tion of genetic analysis and the chromosome mechanics of higher organisms by two of the 
world’s most renowned biologists, A. H. Sturtevant, one of the founders of modern genetics, 
and George Beadle, Nobel laureate in 1958. Does not concentrate on the biochemical ap¬ 
proach, but rather more on observed data from experimental evidence and results . . . from 
Drosophila and other life forms. Some chapter titles: Sex chromosomes; Sex-Linkage; Autosomal 
Inheritance;; Chromosome Maps; Intra-Chromosomal Rearrangements; Inversions—and Incom¬ 
plete Chromosomes; Translocations; Lethals; Mutations; Heterogeneous Populations; Genes 
and Phenotypes; The Determination and Differentiation of Sex; etc. Slightly corrected reprint 
of 1939 edition. New preface by Drs. Sturtevant and Beadle. 1 color plate. 126 figures. 
Bibliographies. Index. 391pp. 53/8 x 8 V 2 . S306 Paperbound $2.00 

THE GENETICAL THEORY OF NATURAL SELECTION, R. A. Fisher. 2nd revised edition of a vital 
reviewing of Darwin’s Selection Theory in terms of particulate Inheritance, by one of the 
great authorities on experimental and theoretical genetics. Theory is stated in mathematical 
form. Special features of particulate inheritance are examined: evolution of dominance, 
maintenance of specific variability, mimicry and sexual selection, etc. 5 chapters on man 
and his special circumstances as a social animal. 16 photographs. Bibliography. Index. 
X + 310pp. 53/8 X 8 . S466 Paperbound $2.00 

THE ORIENTATION OF ANIMALS: KINESES, TAXES AND COMPASS REACTIONS, Gottfried S. 
Fraenkel and Donald L. Gunn. A basic work in the field of animal orientations. Complete, 
detailed survey of everything known in the subject up to 1940s, enlarged and revised to 
cover major developments to 1960. Analyses of simpler types of orientation are presented 
in Part I: kinesis, klinotaxis, tropotaxis, telotaxis, etc. Part II covers more complex re¬ 
actions originating from temperature changes, gravity, chemical stimulation, etc. The two- 
light experiment and unilateral blinding are dealt with, as is the problem of determinism 
or volition in lower animals. The book has become the universally-accepted guide to all who 
deal with the subject—zoologists, biologists, psychologists, and the like. Second, enlarged 
edition, revised to 1960. Bibliography of over 500 items. 135 illustrations. Indices, xiii + 
376pp. 53/8 X 8 V 2 . T786 Paperbound $2.50 


THE BEHAVIOUR AND SOCIAL LIFE OF HONEYBEES, C. R. Ribbands. Definitive survey of all 
aspects of honeybee life and behavior; completely scientific in approach, but written in 
Interesting, everyday language that both .professionals and laymen will appreciate. Basic 
coverage of physiology, anatomy, sensory equipment; thorough account of honeybee behavior 
in the field (foraging activities, nectar and pollen gathering, how individuals find their way 
home and back to food areas, mating habits, etc.); details of communication in various field 
and hive situations. An extensive treatment of activities within the hive community—food 
sharing, wax production, comb building, swarming, the queen, her life and relationship with 
the wprkers, etc. A must for the beekeeper, natural historian, biologist, entomologist, social 
scientist, et al. “An indispensable reference, " J. Hambleton, BtES. “Recommended In the 
strongest of terms,” AMERICAN SCIENTIST. 9 plates. 66 figures. Indices. 693-item bibliog¬ 
raphy. 252pp. 53/8 X 8 V 2 . T1137 Paperbound $2.00 


BIRD DISPLAY: AN INTRODUCTION TO THE STUDY OF BIRD PSYCHOLOGY, E. A. Armstrong. 

The standard work on bird display, based on extensive observation by the author and reports 
of other observers. This important contribution to comparative psychology covers the be¬ 
havior and ceremonial rituals of hundreds of birds from gannet and heron to birds of 
paradise and king penguins. Chapters discuss such topics as the ceremonial of the gannet, 
ceremonial gaping, disablement reactions, the expression of emotions, the evolution and 
function of social ceremonies, social hierarchy in bird life, dances of birds and men, songs, 
etc. Free of technical terminology, this work will be equally interesting to psychologists and 
zoologists as well as bird lovers of all backgrounds. 32 photographic plates. New introduc¬ 
tion by the author. List of scientific names of birds. Bibliography. 3-part index. 431pp. 
5 % X 8 V 2 . T1128 Paperbound $2.50 


CULTURE METHODS FOR INVERTEBRATE ANIMALS, P. S. GaltSOff, F. E. Lutz, P. S. Welch, J. G. 
Needham, eds. A compendium of practical experience of hundreds of scientists and techni¬ 
cians, covering invertebrates from protozoa to chordata, in 313 articles on 17 phyla. Explains 
in great detail food, protection, environment, reproduction conditions, rearing methods, 
embryology, breeding seasons, schedule of development, much more. Includes at least one 
species of each considerable group. Half the articles are on class insecta. Introduction. 97 
illustrations. Bibliography. Index, xxix + 590pp. 53/8 x 8. S526 Paperbound $3.00 
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THE SPECIFICITY OF SEROLOGICAL REACTIONS, Karl Landsteiner. With a Chapter on Mole¬ 
cular Structure and Intermoiecular Forces by Linus Pauling. Dr, Landsteiner, winner of the 
Nobel Prize in 1930 for the discovery of the human blood groups, devoted his life to funda¬ 
mental research and played a leading role in the development of immunology. This authori¬ 
tative study is an account of the experiments he and his colleagues carried out on antigens 
and serological reactions with simple compounds. Comprehensive coverage of the basic 
concepts of immunolgy includes such topics as: The Serological Specificity of Proteins, 
Antigens, Antibodies, Artificially Conjugated Antigens, Non-Protein Cell Substances such as 
polysaccharides, etc., Antigen-Antibody Reactions (Toxin Neutralization, Precipitin Reac¬ 
tions, Agglutination, etc.). Discussions of toxins, bacterial proteins, viruses, hormones, 
enzymes, etc. in the context of immunological phenomena. New introduction by Dr. Merrill 
Chase of the Rockefeller Institute, Extensive bibliography and bibliography of author’s 
writings. Index, xviii -f- 330pp. 53/8 x 8 V 2 . S299 Paperbound $2.25 


MATHEMATICAL BIOPHYSICS: PHYSICO-MATHEMATICAL FOUNDATIONS OF BIOLOGY, N. Rashevsky. 

One of most important books in modern biology, now revised, expanded with new chapters, 
to include most significant recent contributions. Vol. 1: Diffusion phenomena, particularly 
diffusion drag forces, their effects. Old theory of cell division based on diffusion drag 
forces, other theoretical approaches, more exhaustively treated than ever. Theories of ex¬ 
citation, conduction in nerves, with formal theories plus physico-chemical theory. Vol. 2: 
Mathematical theories of various phenomena in central nervous system. New chapters on 
theory of color vision, of random nets. Principle of optimal design, extended from earlier 
edition. Principle of relational mapping of organisms, numerous applications. Introduces 
into mathematical biology such branches of math as topology, theory of sets. Index. 236 
Illustrations. Total of 988pp. 53/8 x 8 . S574 Vol. 1 (Bt)oks 1 , 2) Paperbound $2.75 

S575 Vol. 2 (Books 3, 4) Paperbound $2.75 
2 vol. set $5.50 


ELEMENTS OF MATHEMATICAL BIOLOGY, A. J. Lotka. A pioneer classic, the first major attempt 
to apply modern mathematical techniques on a large scale to phenomena of biology, bio¬ 
chemistry, psychology, ecology, similar life sciences. Partial Contents: Statistical meaning 
of irreversibility; Evolution as redistribution; Equations of kinetics of evolving systems; 
Chemical, inter-species equilibrium; parameters of state; Energy transformers of nature, 
etc. Can be read with profit even by those having no advanced math; unsurpassed as study- 
reference. Formerly titled ELEMENTS OF PHYSICAL BIOLOGY. 72 figures, xxx + 460pp. 
53/8 X 8. S346 Paperbound $3.00 


THE BIOLOGY OF THE AMPHIBIA, G. K, Noble, Late Curator of Herpetology at the Am. Mus. 
of Nat. Hist. Probably the most used text on amphibia, unmatched in comprehensiveness, 
clarity, detail. 19 chapters plus 85-page supplement cover development; heredity; life history; 
speciation; adaptation; sex, integument, respiratory, circulatory, digestive, muscular, nervous 
systems; instinct, .intelligence, habits, environment, economic value, relationships, classifica¬ 
tion, etc. “Nothing comparable to it,” C. H, Pope, Curator of Amphibia, Chicago Mus. of 
Nat. Hist. 1047 bibliographic references. 174 Illustrations. 600pp. 53/8 x 8 . 

S206 Paperbound $3.50 


STUDIES ON THE STRUCTURE AND DEVELOPMENT OF VERTEBRATES, E. S. Goodrich. A definitive 
study by the greatest modern comparative anatomist. Exceptional in its accounts of the 
ossicles of the ear, the separate divisions of the coelom and mammalian diaphragm, and 
the 5 chapters devoted to the head region. Also exhaustive morphological and phylogenetic 
expositions of skeleton, fins and limbs, skeletal visceral arches and labial cartilages, 
visceral clefts and gills, vacular, respiratory, excretory, and peripheral nervous systems, etc., 
from fish to the higher mammals. 754 illustrations. 69 page biographical study by C. C. 
Hardy. Bibliography of 1186 references. “What an undertaking ... to write a textbook which 
will summarize adequately and succinctly all that has been done In the realm of Verte¬ 
brate Morphology these recent years,” Journal of Anatomy. Index. Two volumes. Total 906pp. 
5% X 8 . Two vol. set S449-50 Paperbound $6.00 


A TREATISE ON PHYSIOLOGICAL OPTICS, H. von Helmholtz, Ed. by J. P. C. Southall. Unmatched 
for thoroughness, soundness, and comprehensiveness, this is still the most important work 
ever produced in the field of physiological optics. Revised and annotated, it contains every¬ 
thing known about the subject up to 1925. Beginning with a careful anatomical description 
of the eye, the main body of the text is divided into three general categories: The Dioptrics 
of the Eye (covering optical imagery, blur circles on the retina, the mechanism of accommo¬ 
dation, chromatic aberration, etc.); The Sensations of Vision (including stimulation of the 
organ of vision, simple and compound colors, the intensity and duration of light, variations 
of sensitivity, contrast, etc.); and The Perceptions of Vision (containing movements of the 
eyes, the monocular field of vision, direction, perception of depth, binocular double vision, 
etc.). Appendices cover later findings on optical imagery, refraction, ophthalmoscopy, and 
many other matters. Unabridged, corrected republication of the original English translation 
of the third German edition. 3 volumes bound as 2. Complete bibliography, 1911-1925. 
Indices. 312 illustrations. 6 full-page plates, 3 in color. Total of 1,749pp. 53/3 x 8. 

Two-volume set S15, 16 Clothbound $15.00 
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INTRODUCTION TO PHYSIOLOGICAL OPTICS, James P. C. Southall, former Professor of Physics 
in Columbia University. Readable, top-flight introduction, not only for beginning students 
of optics, but also for other readers—physicists, biochemists, illuminating engineers, optom¬ 
etrists, psychologists, etc. Comprehensive coverage of such matters as the Organ of Vision 
(structure of the eyeball, the retina, the dioptric system, monocular and binocular vision, 
adaptation, etc.); The Optical System of the Eye (reflex images in the cornea and crystal¬ 
line lens, Emmetropia and Ametropia, accommodation, blur circles on retina); Eye-Glasses; Eye 
Defects; Movements of the Eyeball in its Socket; Rod and Cone Vision; Color Vision; and 
other similar topics. Index. 134 figures, x -l-426pp. 5% x 8. S924 Paperbound $2.25 


FINGER PRINTS, PALMS AND SOLES: AN INTRODUCTION TO DERMATOGLYPHICS, Harold Cum¬ 
mins and Charles Midlo. An introduction in non-technical language designed to acquaint the 
reader with a long-neglected aspect of human biology. Although a chapter dealing with 
fingerprint identification and the systems of classification used by the FBI, etc. has been 
added especially for this edition, the main concern of the book is to show how the intri¬ 
cate pattern of ridges and wrinkles on our fingers have a broader significance, applicable 
in many areas of science and life. Some topics are: the identification of two types of twins; 
the resolution of doubtful cases of paternity; racial variation; inheritance; the relation of 
fingerprints to body measurements, blood groups, criminality, character, etc. Classification 
and recognition of fundamental patterns and pattern types discussed fully. 149 figures. 49 
tables. 361-item bibliography. Index, xii + 319pp, SVa x 83/8. T778 Paperbound-$2.25 


Classics and histories 


ANIMALS IN MOTION, Eadweard Muybridge. Largest, most comprehensive selection of Muy¬ 
bridge's famous action photos of animals, from his ANIMAL LOCOMOTION. 3919 high-speed 
shots of 34 different animals and birds in 123 different types of action; horses, mules, oxen, 
pigs, goats, camels, elephants, dogs, cats, guanacos, sloths, lions, tigers, jaguars, rac¬ 
coons, baboons, deer, elk, gnus, kangaroos, many others, in different actions — walking, 
running, flying, leaping. Horse alone shown in more than 40 different ways. Photos taken 
against ruled backgrounds; most actions taken from 3 angles at once: 90°, 60°, rear. 
Most plates original size. Of considerable interest to scientists as a classic of biology, as 
a record of actual facts of natural history and physiology. “A really marvellous series of 
plates,” NATURE (London). “A monumental work,” Waldemar Kaempffert. Photographed by 
E. Muybridge. Edited by L. S. Brown, American Museum of Natural History. 74-page intro¬ 
duction on mechanics of motion. 340 pages of plates, 3919 photographs. 416pp. Deluxe bind¬ 
ing, paper. (Weight 4V2 lbs.) IVs x IQs/e. T203 Clothbound $10.00 


THE HUMAN FIGURE IN MOTION. Eadweard Muybridge. This new edition of a great classic 
in the history of science and photography is the largest selection ever made from the 
original Muybridge photos of human action: 4789 photographs, illustrating 163 types of 
motion: walking, running, lifting, etc. in time-exposure sequence photos of speeds up to 
l/6000th of a second. Men, women, children, mostly undraped, showing bone and muscle 
positions against ruled backgrounds, mostly taken at 3 angles at once. Not only was this 
a great work of photography, acclaimed by contemporary critics as a work of genius, it was 
also a great 19th century landmark in biological research. Historical introduction by Prof. 
Robert Taft, U. of Kansas. Plates original size, full detail. Over 500 action strips. 407pp. 
7% X 10%. Deluxe edition. T204 Clothbound $10.00 


MICROGRAPHIA, Robert Hooke. Hooke, 17th century British universal scientific genius, was a 
major pioneer in celestial mechanics, optics, gravity, and many other fields, but his greatest 
contribution was this book, now reprinted entirely from the original 1665 edition, which gave 
microscopy its first great impetus. With all the freshness of discovery, he describes fully his 
microscope, and his observations of cork, the edge of a razor, insects’ eyes, fabrics, and 
dozens of other different objects. 38 plates, full-size or larger, contain ail the original 
illustrations. This book is also a fundamental classic in the fields of combustion and heat 
theory, light and color theory, botany and zoology, hygrometry, and many other fields. It con¬ 
tains such farsighted predictions as the famous anticipation of artificial silk. The final section 
is concerned with Hooke’s telescopic observations of the moon and stars. 323pp. 53/8 x 8. 

T8 Paperbound $2.50 

61 



ANTONY VAN LEEUWENHOEK AND HIS “LITTLE ANIMALS,” edited by Clifford Dobell. First 

book to treat extensively, accurately, life and works (relating to protozoology, bacteriology) 
of first microbiologist, bacteriologist, micrologist. Includes founding papers of protozoology, 
bacteriology; history of Leeuwenhoek’s life; discussions of his microscopes, methods, 
language. His writing conveys sense of an enthusiastic, naive genius, as he looks at rain¬ 
water, pepper water, vinegar, frog’s skin, rotifers, etc. Extremely readable, even for non¬ 
specialists. “One of the most interesting and enlightening books I have ever read,” Dr. 
C. -C. Bass, former Dean, Tulane U. School of Medicine. Only authorized edition. 400-item 
bibliography. Index. 32 illust. 442pp. 53/8 x 8 . S594 Paperbound $2.25 


PSYCHOLOGY 


THE PHYSICAL DIMENSIONS OF CONSCIOUSNESS, Edwin G. Boring. By one of the ranking 
psychologists of this century, a major work which reflected the logical outcome of a pro¬ 
gressive trend in psychological theory—a movement away from dualism toward physicalism. 
Boring, in this book, salvaged the most important work of the structuralists and helped 
direct the mainstream of American psychology into the neo-behavioristic channels of today. 
Unabridged republication of original (1933) edition. New preface by the author. Indexes. 17 
illustrations, xviii + 251pp. 53/8 x 8 . S1040 Paperbound $2.00 


BRAIN MECHANISMS AND INTELLIGENCE: A QUANTITATIVE STUDY OF INJURIES TO THE BRAIN, 
K. S. Lashley. A major contemporary psychologist examines the influence of brain injuries 
upon the capacity to learn, retentiveness, the formation of the maze habit, etc. Also: the 
relation of reduced learning ability to sensory and motor defects, the nature of the deterio¬ 
ration following cerebral lesions, comparison of the rat with other forms, and related 
matters. New introduction by Prof. D. 0. Hebb. Bibliography. Index, xxii + 200pp. 53/8 x 8 V 2 . 

T1038 Paperbound $1.75 


PRINCIPLES OF ANIMAL PSYCHOLOGY, N. R. F. Maier and T. C. Schneirla. The definitive treat¬ 
ment of the development of animal behavior and the comparative psychology of all animals. 
This edition, corrected by the authors and with a supplement containing 5 of their most 
important subsequent articles, is a “must” for biologists, psychologists, zoologists, and 
others. First part of book includes analyses and comparisons of the behavior of character¬ 
istic types of animal life—from simple multicellular animals through the evolutionary scale 
to reptiles and birds, tracing the development of complexity in adaptation. Two-thirds of 
the book covers mammalian life, developing further the principles arrived at in Part I. 
New preface by the authors. 153 illustrations and tables. Extensive bibliographic material. 
Revised indices, xvi -f 683pp. 53/8 x 81 / 2 . S1120 Paperbound $3.00 (tentative) 


CONDITIONED REFLEXES: AN INVESTIGATION OF THE PHYSIOLOGICAL ACTIVITIES OF THE 
CEREBRAL CORTEX, I. P. Pavlov. Full, authorized translation of Pavlov’s own survey of his 
work in experimental psychology reviews entire course of experiments, summarizes conclu¬ 
sions, outlines psychological system based on famous “conditioned reflex” concept. Details 
of technical means used in experiments, observations on formation of conditioned reflexes, 
function of cerebral hemispheres, results of damage, nature of sleep, typology of nervous 
system, significance of experiments for human psychology. Trans, by Dr. G. V. Anrep, Cam¬ 
bridge Univ. 235-item bibliography. 18 figures. 445pp. 53/8 x 8 . S614 Paperbound $2.50 


THE PRINCIPLES OF PSYCHOLOGY, William James. The full long course, unabridged, of one of 
the great classics of Western science. Wonderfully lucid descriptions of human mental activity, 
consciousness, emotions, reason, abnormal phenomena, and similar topics. Examines motor 
zones, sensory aphasia, phosphorus and thought, cerebral thermometry, neural process in 
perception, ideo-motor action—in short, the entire spectrum of human mental activity. 
“Standard reading ... a classic of interpretation,” TSYCHIATRIC QUARTERLY. 94 illustrations. 
Two volume set. Total of 1408pp. 53/8 x 8 . T381 Vol I Paperbound $2.50 

T382 Vol II Paperbound $2.50 
The set $5.00 


ERROR AND ECCENTRICITY IN HUMAN BELIEF, Joseph Jastrow. From 180 A.D. to the 1930’s, 
the surprising record of human credulity: witchcraft, miracle workings, animal magnetism, 
mind-reading, astral-chemistry, dowsing, numerology, etc. The stories and exposures of the 
theosophy of Madame Blavatsky and her followers, the spiritism of Helene Smith, the im¬ 
posture of Kaspar Hauser, the history of the Ouija board, the puppets of Dr. Luy, and dozens 
of other hoaxers and cranks, past and present. “As a potpourri of strange beliefs and ideas, 
it makes excellent reading,” New York Times. Formerly titled “Wish and Wisdom, Episodes 
in the Vagaries of Belief.” Unabridged publication. 56 illustrations and photos. 22 full-page 
plates. Index, xv -f 394pp. 53/8 x 8 V 2 . T986 Paperbound $1.85 
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SELECTED PAPERS ON HUMAN FACTORS IN THE DESIGN AND USE OF CONTROL SYSTEMS, Edited 
by H. Wallace Sinaiko. Nine of the most important papers in this area of increasing interest 
and rapid growth. All design engineers who have encountered problems involving man as a 
system-component will find this volume indispensable, both for its detailed information 
about man’s unique capacities and defects, and for its comprehensive bibliography of articles 
and journals in the human-factors field. Contributors include Chapanis, Birmingham, Adams, 
Fitts and Jones, etc. on such topics as Theory and Methods for Analyzing Errors in Man- 
Machine Systems, A Design Philosophy for Man-Machine Control Systems, Man’s Senses as 
Informational Channels, The Measurement of Human Performance, Analysis of Factors Con¬ 
tributing to 460 “Pilot Error’’ Experiences, etc. Name, subject indexes. Bibliographies. of 
over 400 items. 27 figures. 8 tables, ix + 405pp. eVs x 9V4. S140 Paperbound $3.50 

YOGA: A SCIENTIFIC EVALUATION, Kovoor T. Behanan. A complete reprinting of the book that 
for the first time gave Western readers a sane, scientific explanation and analysis of yoga. 
The author draws on controlled laboratory experiments and personal records of a year as a 
disciple of a yoga, to investigate yoga psychology, concepts of knowledge, physiology, “super¬ 
natural" phenomena, and the ability to tap the deepest human powers. In this study under 
the auspices of Yale University Institute of Human Relations, the strictest principles of 
physiological and psychological inquiry are followed throughout. Foreword by W. A. Miles, 
Yale University. 17 photographs. Glossary. Index, xx + 270pp. 5% x 8. 

T505 Paperbound $2.00 

THE ANALYSIS OF SENSATIONS, Ernst Mach. Great study of physiology, psychology of percep¬ 
tion, shows Mach’s ability to see material freshly, his “incorruptible skepticism and in¬ 
dependence." (Einstein). Relation of problems of psychological perception to classical 
physics, supposed dualism of physical and mental, principle of continuity, evolution of 
senses, will as organic manifestation, scores of experiments, observations in optics, acoustics, 
music, graphics, etc. New introduction by T. S. Szasz, M. D. 58 illus. 300-item bibliography. 
Index. 404pp. 53/8 x 8. S525 Paperbound $1.75 

BEYOND PSYCHOLOGY, Otto Rank. The first work in English by the great psychologist, psycho,- 
analyst, sociologist, teacher. Contains the results of lifelong thought and research about 
man’s essential nature. He explores the ultimates of human existence—fear of death, desire 
for immortality, sexuality, basis of personality, social organization, need tor love, creativity, 
irrationality and rationality. Detailed critiques of rational psychologies. A work of grand 
scope and lasting significance. 1 photo. Bibliography of author’s works. Preface, forward. 
291pp. 53/8 X 8. T485 Paperbound $2.25 

SEX IN PSYCHO-ANALYSIS (formerly CONTRIBUTIONS TO PSYCHO-ANALYSIS), Sandor Ferenczi. 
Translated by Ernest Jones. A classic of modern psychology by Freud’s associate, covering 
such topics as impotence, transference in the healing process, analysis and children, ob¬ 
scene words, dream analysis, masturbation and male homosexuality, paranoia, the sense of 
reality, the origin of symbols, pathological interest in money, hypnotism, etc. A wealth of 
illustrative material and case studies. Simple, non-technical treatment understandable to the 
lay reader. Also includes full text of THE DEVELOPMENT OF PSYCHO-ANALYSIS, by Ferenczi 
and Otto Rank. Two books bound together as one. Total of 406pp. 53/8 x 8. 

T324 Paperbound $2.00 

EXPLANATION OF HUMAN BEHAVIOUR, F. V. Smith. An important intermediate-level critical 
introduction to 8 systems of the psychology of human behavior. Emphasizes methodology and 
theoretical principles. Part I is an analysis of the problems involved in the attempt to ex¬ 
plain behavioral processes. Parts II and III present thorough expositions of the theories of 
McDougall, Allport, Lewin the Gestalt and Freudian aproaches, and the behavioristic systems 
of Watson, Hull, and Tolman. Biographical notes. Bibliography of over 800 items. 2 indices. 
38 figures, xii + 460pp. 5V2 x 83/4. T253 Clothbound $6.00 

THE DYNAMICS OF THERAPY IN A CONTROLLED RELATIONSHIP, Jessie Taft. One of the most 
important works in the literature of child psychology; it describes and illustrates relation¬ 
ship or Rankian therapy, presenting the complete record of the author’s contacts with 2 
seven-year old children and elucidating the underlying theory involved. Discusses the time 
element in therapy, presents the case histories, and indicates the forces that make for 
therapy. Unabridged republication. New introduction by Dr. V. P. Robinson, xix -F- 269pp. 
53/8 X 8. T325 Paperbound $1.75 


MEDICINE 


CLASSICS OF MEDICINE AND SURGERY, edited by C. N. B. Camac. 12 greatest papers in 
medical history, 11 in full: Lister’s “Antiseptic Principle;’’ Harvey’s “Motion in the Heart 
and Blood;" Auenbrugger’s “Percussion of the Chest;’’ Laennec’s “Auscultation and the 
Stethoscope;” Jenner’s “Inquiry into Smallpox Vaccine,” 2 related papers; Morton’s “Admin¬ 
istering Sulphuric Ether,” letters to Warren, “Physiology of Ether;’’ Simpson’s “A New 
Anaesthetic Agentf” Holmes’ “Puerperal Fever.” Biographies, portraits of authors, bibliog¬ 
raphies. Formerly “Epoch-making Contributions to Medicine, Surgery, and the Allied Sciences.” 
Introduction. 14 illus. 445pp. 53/8 x 8. S539 Paperbound $2.25 

A WAY OF LIFE, Sir William Osier. The complete essay, stating his philosophy of life, as 
given at Yale University by this great physician and teacher. 30 pages. Copies limited, no 
more than 1 to a customer. Free. 
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CLASSICS OF CARDIOLOGY, F. A. Willius and T. E. Keys. Monumental collection of 52 papers 
by 51 great researchers and physicians on the anatomy, physiology, and pathology of the heart 
and the circulation, and the diagnosis and therapy of their diseases. These are the original 
writings of Harvey, Senac, Auenbrugger, Withering, Stokes, Einthoven, Osier, and 44 others 
from 1628 to 1912. 27 of the papers are complete, the rest in major excerpts; all are in 
English. The biographical notes and introductory essays make this a full history of cardiology 
—with exclusively first-hand material. 103 portraits, diagrams, and facsimiles of title pages. 
Chronological table. Total of xx + 858pp. 5% x 83/8. Two volume set. 

T912 Vol I Paperbound $2.00 
T913 Vol II Paperbound $2.00 
The set $4.00 


SOURCE BOOK OF MEDICAL HISTORY, compiled, annotated by Logan Clendening, M.D. Un¬ 
equalled collection of 139 greatest papers in medical history, by 120 authors, covers almost 
every area-, pathology, asepsis, preventive medicine, bacteriology, physiology, etc. Hippocrates, 
Gain, Vesalius, Malpighi, Morgagni, Boerhave, Pasteur, Walter Reed, Florence Nightingale, 
Lavoisier, Claude Bernard, 109 others, give view of medicine unequalled for immediacy. 
Careful selections give heart of each paper save you reading time. Selections from non¬ 
medical literature show lay-views of medicine: Aristophanes, Plato, Arabian Nights, Chaucer, 
Moliere, Dickens, Thackeray, others. “Notable . . . useful to teacher and student alike,” 
Amer. Historical Review. Bibliography. Index. 699pp. 53/8 x 8. T621 Paperbound $3.00 


EXPERIMENTS AND OBSERVATIONS ON THE GASTRIC JUICE AND THE PHYSIOLOGY OF DIGESTION, 
William Beaumont. A gunshot wound which left a man with a 2 V 2 inch hole through his 
abdomen into his stomach (1822) enabled Beaumont to perform the remarkable experiments 
set down here. The first comprehensive, thorough study of motions and processes of the 
stomach, “his work remains a model of patient, persevering investigation. . . . Beaumont Is 
the pioneer physiologist of this country.” (Sir William Osier, in his introduction.) 4 Illustra¬ 
tions. xi + 280pp. 53/8 X 8 . S527 Paperbound $1.50 

AN INTRODUCTION TO THE STUDY OF EXPERIMENTAL MEDICINE, Claude Bernard. 90-year-old 
classic of medical science, only major work of Bernard available In English, records his 
efforts to transform physiology into exact science. Principles of scientific research illustrated 
by specific case histories from his work; roles of chance, error, preliminary false conclusions, 
in leading eventually to scientific truth; use of hypothesis. Much of modern application of 
mathematics to biology rests on the foundation set down here. New foreword by Professor 
I. B. Cohen, Harvard Univ. xxv + 266pp. 53/8 x 8. T400 Paperbound $1.50 

A WAY OF LIFE, AND OTHER SELECTED WRITINGS, Sir William Osier, Physician and humanist. 
Osier discourses brilliantly in thought provoking essays and on the history of medicine. 
He discusses Thomas Browne, Gui Patin, Robert Burton, Michael Servetus, William Beaumont, 
Laennec. Includes such favorite writings as the title essay, “The Old Humanities and the 
New Science,” “Creators, Transmitters, and Transmuters,” “Books and Men,” “The Student 
Life,” and five more of his best discussions of philosophy, religion and literature. 5 photo¬ 
graphs. Introduction by G. L. Keynes, M.D., F.R.C.S. Index, xx + 278pp. 53/8 x 8. 

T488 Paperbound $2.00 


THE HISTORY OF SURGICAL ANESTHESIA, Thomas E. Keys. Concise, but thorough and always 
engrossing account of the long struggle to find effective methods of eliminating pain during 
surgery, tracing the remarkable story through the centuries to the eventual successes by 
dedicated researchers, the acceptance of ether, the work of men such as Priestley, Morton, 
Lundy, and many, many others. Discussions of the developments in local, regional, and 
spinal anesthesia, etc. “The general reader as well as the medical historian will find mate¬ 
rial to Interest him in this fascinating story,” U.S. QUARTERLY BOOKLIST. Revised, en¬ 
larged publication of original edition. Introductory essay by C. D. Leake. Concluding chapter 
by N. A. Gillespie. Appendix by J. F. Fulton. 46 illustrations. New preface by the author. 
Chronology of events. Extensive bibliographies. Index, xxx + 193pp. 53/8 x 8 V 2 . 

T1122 Paperbound $2.00 


A SHORT HISTORY OF ANATOMY AND PHYSIOLOGY FROM THE GREEKS TO HARVEY, Charles 

Singer. Corrected edition of THE EVOLUTION OF ANATOMY, classic work tracing evolution of 
anatomy and physiology from prescientific times through Greek & Roman periods. Dark Ages, 
Renaissance, to age of Harvey and beginning of modern concepts. Centered on individuals, 
movements, periods that definitely advanced anatomical knowledge: Plato, Diodes, Aristotle, 
Theophrastus, Herophilus, Erasistratus, the Alexandrians, Galen, Mondino, da Vinci, Linacre, 
Sylvius, others. Special section on Vesalius; Vesalian atlas of nudes, skeletons, muscle 
tabulae. Index of names, 20 plates. 270 extremely interesting illustrations of ancient, 
medieval. Renaissance, Oriental origin, xii + 209pp. 53/8 x 8. T389 Paperbound $1.75 


FROM MAGIC TO SCIENCE, Charles Singer. A great historian examines aspects of medical 
science from the Roman Empire through the Renaissance. Includes perhaps the best discus¬ 
sion of early herbals, and a penetrating physiological interpretation of “The Visions of 
Hildegarde of Bingen.” Also examined are Arabian and Galenic influences; the Sphere of 
Pythagoras; Paracelsus; the reawakening of science under Leonardo da Vinci, Vesalius; the 
Lorica of Gildas the Briton; etc. Frequent quotations with translations. New Introduction by 
the author. New unabridged, corrected edition. 158 unusual illustrations from classical 
and medieval sources. Index, xxvii + 365pp. 53/8 x 8. T390 Paperbound $2.25 
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NATURE 

AN INTRODUCTION TO BIRD LIFE FOR BIRD WATCHERS, Aretas A. Saunders. Fine, readable 
introduction to birdwatching. Includes a great deal of basic information on about 160 dif¬ 
ferent varieties of wild birds—elementary facts not easily found elsewhere. Complete guide 
to identification procedures, methods of observation, important habits of birds, finding nests, 
food, etc. “Could make bird watchers of readers who never suspected they were vulnerable 
to that particular virus,” CHICAGO SUNDAY TRIBUNE. Unabridged, corrected edition. Bibli¬ 
ography. Index. 22 line drawings by D. D’Ostilio. Formerly “The Lives of Wild Birds. 256pp. 
5% X 8 V 2 . T1139 Paperbound $1.25 

LIFE HISTORIES OF NORTH AMERICAN BIRDS, Arthur Cleveland Bent. Bent’s historic all- 
encompassing series on North American birds, originally produced under the auspices of the 
Smithsonian Institution, now being republished in its entirety by Dover Publications. The 
twenty-volume collection forms the most comprehensive, most complete, nipst-used source 
of information in existence. Each study describes in detail the characteristics, range, dis¬ 
tribution, habits, migratory patterns, courtship procedures, plumage, eggs, vpice, enemies, 
etc. of the different species and subspecies of the birds that inhabit our continent, utilizing 
reports of hundreds of contemporary observers as well as the writings of the great natural¬ 
ists of the past. Invaluable to the ornithologist, conservationist, amateur naturalist, and 
birdwatcher. AiS books In the series contain numerous photographs to provide handy guides 
for identification and study. 

LIFE HISTORIES OF NORTH AMERICAN BIRDS OF PREY. Including hawks, eagles, falcons, buz¬ 
zards, condors, owls, etc. Index. Bibliographies of 923 items. 197 full-page plates 

close to 400 photographs. Total of 907pp. 53/8 x 8 V 2 . Vol. ^1: T931 |2.50 

The set Paperbound $5.00 

LIFE HISTORIES OF NORTH AMERICAN SHORE BIRDS. Including 81 varieties of such birds as 
sandpipers, woodcocks, snipes, phalaropes, oyster catchers, and many others. Index for each 
volume. Bibliographies of 449 entries. 121 full-page plates Including over 200 P^^otographs. 
Total of 860 pp. 5% x 8 V.. VoJ. T933 Paperbound ||.35 

The set Paperbound $4.70 

LIFE HISTORIES OF NORTH AMERICAN WILD FOWL Including 73 varieties of ducks, geese, mer¬ 
gansers, swans, etc. Index for each volume. Bibliographies of 268 items. 106 full-page plates 
containing close to 200 photographs. Total of 685pp. 5% x SV 2 .^^ Paperbound *2.50 

Vol. II; T286 Paperbound $2.50 

The set Paperbound $5.00 

LIFE HISTORIES OF NORTH AMERICAN GULLS AND TERNS. 50 different varieties of gulls and 
terns. Index. Bibliography. 93 plates including 149 photographs, xii + 337pp. 5% x 8 y 2 . 

T1029 Paperbound $2.7a 

LIFE HISTORIES OF NORTH AMERICAN GALLINACEOUS BIRDS. Including partridge, quail, grouse, 
pheasant, pigeons, doves, and others. Index. Bibliography. 93 full-page plates I.;® 

photographs, xiii -f 490pp. 53/8 x 81 / 2 . T1028 Paperbound $2.75 

LIFE HISTORIES OF NORTH AMERICAN MARSH BIRDS. A wealth of data on 54 different kinds of 
marsh bird (flamingo, ibis, bittern, heron, egret, crane, crake, rail, coot, etc.), index Bibliog¬ 
raphy. 98 full-page plates containing 179 black-and-white photographs^^xiv p+pg3g2pp^ 53/8^x 

LIFE HISTORIES OF NORTH AMERICAN DIVING BIRDS. Thirty-six different diving birds including 
grebe, loon, auk, murre, puffin, and the like. Index. Bibliography. 55 
graphs), xiv 4- 239pp. 53/8 x 8 V 2 . 


T1091 Paperbound $2.75 


LIFE HISTORIES OF NORTH AMERICAN WOOD WARBLERS. Covers about 58 types. Index. Bibliog¬ 
raphy. 83 full-page plates containing 125 black-and-white photographs, xi-f 734pp. of text. 
53 /fl y 8 V 0 6 |. J 1153 Paperbound $2.50 

^ Vol. II: T1154 Paperbound $2.50 

The set Paperbound $5.00 

LIFE HISTORIES OF NORTH AMERICAN FLYCATCHERS, LARKS, SWALLOWS, AND THEIR ALLIK. 

Complete information on about 78 different varieties. Index. Bibliography. 70 full-page P'ates 
(117 photographs), xi + 555pp. of text. 53/8 x 8 I/ 2 . T1090 Paperbound $2.75 

AMERICAN WILDLIFE, AND PLANTS: A GUIDE TO WILDLIFE FOOD HABITS, A. C. Martin, H. S. 
Zim, A. L. Nelson. Result of 75 years of research by U. S. Fish and Wildlife Service into food 
and feeding habits of more than 1,000 species of birds and mammals, their distribution in 
America, migratory habits, and the most important plant-animal relationships. Treats over 
300 common species of birds, fur and game animals, small mammals, hoofed browsers, fish, 
amphibians, reptiles by group, giving data on their food, ranges, habits and economies. Also 
focuses on the different genera of plants that furnish food for our wildlife, animals that use 
them, and their value. Only thorough study of its kind in existence. “Of immense vpjue to 
sportsmen, naturalists, bird students, foresters, landscape architects, botanists, NATURE. 
“Undoubtedly an essential handbook,” SCIENTIFIC MONTHLY. Unabridged republication of 
1951 edition. Over 600 illustrations, maps, etc. Classified bibliography. Index, x + 5q0pp. 
53/8 X 8. '•’793 Paperbound $2.50 
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HOW TO KNOW THE WILD FLOWERS, Mrs. Wm. Starr Dana. A Guide to the names, haunts, and 
habits of wild flowers. Well-known classic of nature lore. Informative and delightful. Plants 
classified by color and season of their typical flowers for easy identification. Thorough cov¬ 
erage of more than 1,000 important flowering, berry-bearing and foliage plants of Eastern 
and Central United States and Canada. Complete botanical information about each important 
plant. Also history, uses, folklore, habitat, etc. Nomenclature modernized by C. J. Hylander. 
174 full-page illustrations by Marion Satterlee. xii + 481pp. 5% x 8 V 2 . 

T332 Paperbound $2.00 


HOW PLANTS GET THEIR NAMES, L. H. Bailey. Introduction to botanical nomenclature for the 
horticulturist and garden-lover. Discussions of Carl Linnaeus, “father of botany,’’ and ana¬ 
lysis of his definitions of genus and species, a brief history of the science before Linnaean 
systematization, a chapter on plant identification, a mine of Information on the rules of 
nomenclature and Latin stems and word-endings used in botanical nomenclature, with pro¬ 
nunciation guides. An important section contains a full list of generic terms of horticultural 
literature and common Latin words and their English botanical applications and meanings. 
“Written with knowledge and authority, charm and eloquence and poetic imagination on the 
varied aspects of the author’s specialty,’’ New York Times. 11 illustrations, vi + 181pp. 
53/8 X 8 V 2 . T796 Paperbound $1.25 


THE CACTACEAE: DESCRIPTIONS AND ILLUSTRATIONS OF PLANTS OF THE CACTUS FAMILY, 
N. L. Britton and J. N. Rose. Definitive study of plants of the Cactus Family. The authors 
devoted more than 15 years of research to this monumental task and produced an exhaus¬ 
tive, rigorously scientific account never likely to be superseded. 3 major classifications, or 
tribes, are recognized, under which they arrange and describe in full detail 124 genera 
and 1,235 species of cactus from all over the world. Complete data on each species: leaves, 
flowers, seeds, fruit, distribution, growth, spines, stem structure, economic uses, etc. In 
addition, 125 keys facilitate identification of genera and species. For teachers and students 
of botany and forestry, naturalists, conservationists, and nature lovers, this is an indis¬ 
pensable work. Unabridged republication of second (1937) edition. First edition originally 
published under the auspices of the Carnegie institution, Washington, D.C. 4 vols. bound 
as 2. 1279 illustrations, photographs, sketches, etc. 137 plates. Total of xxvii + 1039pp. 
8 x IOV4. T771 Clothbound, 2-volume set $20.00 


GUIDE TO SOUTHERN TREES, Elwood S. and J. George Harrar. A handy, comprehensive 700- 
page manual with numerous illustrations and information on more than 350 different kinds 
of trees, covering the entire area south of the Mason-Dixon line from the Atlantic Ocean 
to the Florida Keys and western Texas. Descriptions range from the common pine, cypress, 
walnut, beech, and elm to such rare species as Franklinia, etc. A mine of information on 
leaves, flowers, twigs, bark, fruit, distribution etc. of each kind of tree. Eminently readable, 
written in non-technical language, it is an indispensable handbook for ail lovers of the out¬ 
doors. Revised edition. Index. 81-item bibliography. Glossary. 200 full-page illustrations, 
ix + 709pp. 45/8 X 63/8. T945 Paperbound $2.35 


WESTERN FOREST TREES, James B. Berry. For years a standard guide to the trees of the 
Western United States. Covers over 70 different subspecies, ranging from the Pacific shores 
to western South Dakota, New Mexico, etc. Much information on range and distribution, 

growth habits, appearance, leaves, bark, fruit, twigs, etc. tor each tree discussed, plus 
material on wood of the trees and its uses. Basic division (Trees with needle-like leaves, 

scale-like leaves, and compound, lobed or divided, and simple broadleaf trees), along with 
almost 100 illustrations (mostly full-size) of buds, leaves, etc., aids in easy identification 
of just about any tree of the area. Many subsidiary keys. Revised edition. Introduction. 12 

photos. 85 illustrations by Mary E. Eaton. Index, xii + 212pp. 53/8 x 8 . 

T1138 Paperbound $1.50 


MANUAL OF THE TREES OF NORTH AMERICA (EXCLUSIVE OF MEXICO), Charles Sprague Sargent. 

The magnum opus of the greatest American dendrologist. Based on 44 years of original re¬ 
search, this monumental work is still the most comprehensive and reliable sourcebook on the 
subject. Includes 185 genera and 717 species of trees (and many shrubs) found in the 
U.S., Canada, and Alaska. 783 illustrative drawings by C. E. Faxon and Mary W. Gill. An 
all-encompassing lifetime reference book for students, teachers of botany and forestry, nat¬ 
uralists, conservationists, and all nature lovers. Includes an 11-page analytical key to 
genera to help the beginner locate any tree by its leaf characteristics. Within the text over 
100 further keys aid in easy identification. Synopsis of families. Glossary. Index. 783 
illustrations, 1 map. Total of 1 + 891pp. 53/8 x 8 . T277 Vol. I Paperbound $2.25 

T278 Vol. II Paperbound $2.25 
The set $4.50 


TREES OF THE EASTERN AND CENTRAL UNITED STATES AND CANADA, W. M. Harlow, Professor 
of Wood Technology, College of Forestry, State University of N. Y., Syracuse, N. Y. This 
middle-level text is a serious work covering more than 140 native trees and important 
escapes, with information on general appearance, growth habit, leaf forms, flowers, fruit, 
bark, and other features. Commercial use, distribution, habitat, and woodlore are also given. 
Keys within the text enable you to locate various species with ease. With this book you 
can identify at sight almost any tree you are likely to encounter; you will know which trees 
have edible fruit, which are suitable for house planting, and much other useful and Interest¬ 
ing Information. More than 600 photographs and figures, xiii + 288pp. 45/8 x 6 V 2 . 

T395 Paperbound $1.45* 
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FRUIT KEY AND TWIG KEY TO TREES AND SHRUBS (FRUIT KEY TO NORTHEASTERN TREES, 
TWIG TREE TO DECIDUOUS WOODY PLANTS OF EASTERN NORTH AMERICA), W. M. Harlow. 

The only guides with photographs of every twig and fruit described—especially valuable to 
the novice. The fruit key (both deciduous trees and evergreens) has an introduction explain¬ 
ing seeding, organs involved, fruit types and habits. The twig key introduction treats growth 
and morphology. In the keys proper, identification is easy and almost automatic. This 
exceptional work, widely used in university courses, is especially useful for identification 
in winter, or from the fruit or seed only. Over 350 photos, up to 3 times riatural size. 
Bibliography, glossary, index of common and scientific names, in each key. xvii + 125pp. 
5% X 8%. Paperbound $1.25 


HOW TO KNOW THE FERNS, F. T. Parsons. Ferns, among our most lovely native plants, are all 
too little known. This modern classic of nature lore will enable the layman to identify any 
American fern he is likely to come across. After an introduction on the structure and life 
of ferns, the 57 most important ferns are fully pictured and described (arranged upon a 
simple identification key). Index of Latin and English names. 61 illustrations and 42 full-page 
plates, xlv + 215pp. 53/8 x 8. T740 Paperbound $1.50 


OUR SMALL NATIVE ANIMALS: THEIR HABITS AND CARE, R. Snedigar, Curator of Reptiles, Chi¬ 
cago Zoological Park. An unusual nature handbook containing all the vital facts of habitat, dis-^ 
tribution, foods, and special habits in brief life histories of 114 different species of squirrels, 
chipmunks, rodents, larger mammals, birds, amphibians, lizards and snakes. Liberally sprinkled 
with first-hand anecdotes. A wealth of information on capturing and caring for these animals: 
proper pens and cages, correct diet, curing diseases, special equipment required, etc. 
Addressed to the teacher interested in classroom demonstrations, the camp director, and 
to anyone who ever wanted a small animal for a pet. Revised edition. New preface. Index. 
62 halftones. 14 line drawings, xviii + 296pp. 53/8 x SVs. T1022 Paperbound $2.00 

INSECT LIFE AND INSECT NATURAL HISTORY, S. W. Frost. Unusual for emphasizing habits, 
social life, and ecological relations of insects, rather than more academic aspects of classifi¬ 
cation and morphology. Prof. Frost’s enthusiasm and knowledge are everywhere evident as he 
discusses insect associations, and specialized habits like leaf-mining, leaf-rolling, and case¬ 
making, the gall insects, the boring insects, aquatic insects, etc. He examines all sorts of matters 
not usually covered in general works, such as: insects as human food; Insect music and 
musicians; insect response to electric and radio waves; use of insects in art and literature. 
The admirably executed purpose of this book, which covers the middle ground between 
elementary treatment and scholarly monographs, is to excite the reader to observe for 
himself. Over 700 illustrations. Extensive bibliography, x + 524pp. 53/8 x 8. ^ 

T517 Paperbound $2.50 


COMMON SPIDERS OF THE UNITED STATES, J. H. Emerton. Only non-technical, but thorough, 
reliable guide to spiders for the layman. Over 200 spiders from all parts of the country, 
arranged by scientific classification, are identified by shape and color, number of eyes, habitat 
and range, habits, etc. Full text, 501 line drawings and photographs, and valuable introduction 
explain webs, poisons, threads, capturing and preserving spiders, etc. Index. New synoptic 
key by S. W. Frost, xxiv + 225pp. 53/8 x 8. T223 Paperbound $1.45 

AUDUBON AND HIS JOURNALS, edited by Maria Audubon. With zoological and other notes by 
Elliott Coues. Audubon’s descriptions and observations on his travels are of particular inter¬ 
est because of the light they shed upon frontier life and the natural features of the Amer¬ 
ican heartland in the early 1800s. Contains the Missouri River Journals, the Labrador Jour¬ 
nals, and the European Journals. Also included are the well-known but previously difficult- 
to-acquire "Episodes” which reveal much information on early frontier history not otherwise 
available. Of interest to ornithologists, zoologists, naturalists, historians, or the general 
reader who enjoys adventure-filled travel accounts. 70-page biography of Audubon by his 
granddaughter, Maria Audubon. 38 Illustrations. Index. Two voumes, total of 1106pp. 

Vol. I: T675 Paperbound $2.25 

Vol. II: T676 Paperbound $2.25 
Two volume set, Paperbound $4.50 


THE MALAY ARCHIPELAGO, Alfred Russel Wallace. The record of the explorations (8 years, 
14,000 miles) of the Malay Archipelago by a great scientific observer. A contemporary of 
Darwin, Wallace independently arrived at the concept of evolution by natural selection, 
applied the new theories of evolution to later genetic discoveries, and made significant con¬ 
tributions to biology, zoology, and botany. This work is still one of the classics of natural 
history and travel. It contains the author’s reports of the different native peoples of the 
islands, descriptions of the island groupings, his accounts of the animals, birds, and insects 
that flourished in this area. The reader is carried through strange lands, alien cultures, and 
new theories, and will share in an exciting, unrivalled travel experience. Unabridged reprint 
of the 1922 edition, with 62 drawings and maps. 3 appendices, one on cranial measure¬ 
ments. xvii + 515pp. 53/8 X 8. T187 Paperbound $2.25 


THE TRAVELS OF WILLIAM BARTRAM, edited by Mark Van Doren. This famous source-book of 
American anthropology, natural history, geography is the record kept by Bertram in the 
1770’s, on travels through the wilderness of Florida, Georgia, the Carolinas. Containing 
accurate and beautiful descriptions of Indians, settlers, fauna, flora, it is one of the finest 
pieces of Americana ever written. Introduction by Mark Van Doren. 13 original illustrations. 
Index. 448pp. 53/8 x 8. T13 Paperbound $2.00 
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CHESS AND GAMES 


THE ART OF CHESS, James Mason. An unabridged reprinting of the latest revised edition 
of the most famous general study of chess ever written. Also included, a complete supple¬ 
ment by Fred Reinfeld, “How Do You Play Chess?”, invaluable to beginners for its lively 
question and answer method. Mason, an early 20th century master, teaches the beginning 
and Intermediate player more than 90 openings, middle game, end game, how to see more 
moves ahead, to plan purposefully, attack, sacrifice, defend, exchange, and govern general 
strategy. Supplement. 448 diagrams. 1947 Reinfeld-Bernstein text. Bibliography, xvi + 
340pp. 5% X 8. T463 Paperbound $2.00 

THE PRINCIPLES OF CHESS, James Mason. This “great chess classic” (N. Y. Times) is a 
general study covering all aspects of the game: basic forces, resistance, obstruction, opposi¬ 
tion, relative values, mating, typical end game situations, combinations, much more. The 
last section discusses openings, with 50 games Illustrating modern master play of Rubin¬ 
stein, Spielmann, Lasker, Capablanca, etc., selected and annotated by Fred Reinfeld. Will 
improve the game of any intermediate-skilled player. 1946 Reinfeld edition. 166 diagrams. 
378pp. 53/8 X 8. T646 Paperbound $2.00 

LASKER’S MANUAL OF CHESS, Dr. Emanuel Lasker. World Champion 28 years, perhaps greatest 
modern player, writes one of most thorough studies on all facets of chess. How to gain 
advantage, value of pieces, combinations, etc. Dozens of openings analyzed. Valuable illu¬ 
mination, elaboration of theories of Steinitz. For intermediate-skilled player, but may be 
read by beginner. Introduction. Indexes. 308 illus. 397pp. 53/8 x 8. T533 Paperbound $2.25 

HOW DO YOU PLAY CHESS?, Fred Reinfeld. A 32-page book of 86 lively questions and answers 
explaining all aspects of chess to beginners, by a noted writer on chess. Copies limited, no 
more than 1 to a customer. FREE 

HOW NOT TO PLAY CHESS, Eugene A. Znosko-Borovsky. Excellent for beginners. Learn to 
avoid hit-or-miss play and develop general plans of action based on positional analysis. 
Lucid presentation. Including many tips not often found in books for beginners and average 
players. Even the most casual player will be able to improve his game immensely. Numerous 
typical chess mistakes illustrated, with suggestions on how to eliminate them from your 
game. 20 problems included so that the reader can test his understanding of the principles. 
119pp. 5% x 8. T920 Paperbound $1.00 

WIN AT CHESS, Fred Reinfeld. 300 practical chess situations enable you to sharpen your 
chess eye and test your skill against the masters. You start with simple examples and progress 
at your own pace to complex positions. This selected series of crucial moments in chess 
will stimulate your imagination and enable you to develop a stronger more versatile game. 
A simple grading system enables you to judge your progress through the course of the 
book. 300 diagrams. Notes and solutions to every situation. Formerly entitled CHESS 
QUIZ. Vi -H 120pp. 53/8 X 8. T438 Paperbound $1.00 

LEARN CHESS FROM THE MASTERS, Fred Reinfeld. Improve your chess, rate your improve¬ 
ment, by playing against Marshall, Znosko-Borovsky, Bronstein, Najdorf, others. Formerly 
titled CHESS BY YOURSELF, this book contains 10 games in which you move against masters, 
and grade your moves by an easy system. Games selected for interest, clarity, easy prin¬ 
ciples; Illustrate common openings, both classical and modern. Ratings for 114 extra playing 
situations that might have arisen. Full annotations. 91 diagrams, viii + 144pp. 53^ x 8. 

T362 Paperbound $1.25 

CHESS PRAXIS—THE PRAXIS OF MY SYSTEM: A TEXT-BOOK ON PRACTICAL CHESS, A. Nimzo- 
vich. The fullest exposition of Nimzovich’s revolutionary analyses and theories. One of the 
dozen most important books ever written on chess strategy and technique. 109 of the author's 
best games illustrate the principles of his system which breaks chess down into Important 
positional situations; restriction and blockade, centralization, over-protection, two-hanging 
pawns, and other tactics of hypermodern chess. Close analyses of games against masters 
such as Capablanca, Alekhine, Tarrasch, Reti, Rubinstein, etc. Translated by J. DuMont. 
Introduction by H. Watts. Games, opening, strategy indexes. 135 diagrams. 1 photograph, 
xi + 369pp. 53/4 X 8V2. T296 Paperbound $2.25 

THE ART OF CHESS COMBINATION, E. Znosko-Borovsky. Proves that combinations, perhaps the 
most aesthetically satisfying, successful technique In chess, can be an integral part of 
your game, instead of a haphazard occurrence. Games of Capablanca, Rubinstein, Nimzovich, 
Bird, etc. grouped according to common features, perceptively analyzed to show that every 
combination begins In certain simple ideas. Will help you to plan many moves ahead. Tech¬ 
nical terms almost completely avoided. “In the teaching of chess he may claim to have no 
superior,” P. W. Sergeant. Introduction. Exercises. Solutions. Index. 223pp. 5^/8 x 8. 

T583 Paperbound $1.60 

CHESS STRATEGY, Edward Lasker. Classic study has taught 2 generations of players, including 
Grandmasters Fine, Keres. Emphasis is on general strategy, not memorization. How to formu¬ 
late general strategy in terms of opponent’s weaknesses, how to form “pawn skeleton,” 
objects of attack, backward pawns, etc. 48 major tournament games analyzed. “The finest 
book I know of in the English language,” J. R. Capablanca. Introduction. Index. 167 illus. 
5^8 x 8. T528 Paperbound $1.65 
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THE ART OF THE CHECKMATE, Georges Renaud and Victor Kahn. Two French champions pre¬ 
sent a rational classification of mating situations. Examinations of 127 games, 23 kinds of 
mate identified—with the rationale for each: Legal’s pseudo sacrifice; the double check; 
the Corridor mate; Morphy’s mate; Anderssen’s mate, the mate of two bishops, and many 
more. Emphasis not on memorization but on general principles and patterns to improve your 
style of play. 80 quiz examples and solutions. 299 diagrams, vi -f 208pp. 5% x 8 V 2 . 

T106 Paperbound $1.50 

THE BOOK OF THE NOTTINGHAM INTERNATIONAL CHESS TOURNAMENT (10th to 28th August, 
1936), Annotations and Analysis by A. Alekhine. One of the great tournaments of chess history 
bringing together Euwe (then World Champion), ex-champions Lasker, Capablanca, Alekhine, 
Botvinnik, Reshevsky, Flohr, Fine, and many others. At the finish only IV 2 points separated 
1st from 8 th place. Many spectacular games, brilliant strategic struggles, wide variety of 
styles. All 105 games recorded, with full annotations by Alekhine. Corrected edition. Index 
of openings. 121 diagrams. 1 full-page plate, xx + 291pp. 53/8 x 81 / 2 . T189 Paperbound $2.00 

THE HASTINGS CHESS TOURNAMENT 1895, Edited by Horace F. Cheshire. Contains all 230 
games of one of the greatest tournaments in chess history. The list of entrants included 
most of the chess masters of the day: Dr. Emanuel Lasker, then world champion; William 
Steinitz, ex-champion defeated by Lasker the previous year; Dr. Siegbert Tarrasch; Harry, 
Pillsbury; and many others. Games annotated by 12 of the competitors—Pillsbury, Lasker, 
Tarrasch, Steinitz, Schiffers, Teichmann, Bardeleben, Blackburne, Gunsberg, Tinsley, Mason, 
and Albin. Several other features. 22 photographs of participants. Index of openings. General 
index. Appendices of pairing system etc. 174 diagrams, x -f 370pp. 53/8 8 V 2 . 

T288 Paperbound $2.25 

THE BOOK OF THE NEW YORK INTERNATIONAL CHESS TOURNAMENT, 1924, annotated by 
A. Alekhine and edited by H. Helms. Long a rare collector’s item, this Is the book of one of 
the most brilliant tournaments of all time, during which Capablanca, Dr. Lasker, Alekhine, 
Reti, and others immeasurably enriched chess theory in a thrilling contest. Ail 110 games 
played, with Alekhine’s unusually penetrating notes. 15 photographs, xi + 271pp. 53/8 x 8 . 

T752 Paperbound $1.85 

THE SOVIET SCHOOL OF CHESS, A. Kotov and M. Yudovich. The most comprehensive work 
of Russian chess ever printed, and the richest single sourcebook for the most up-to-date 
Russian theory and strategy. A collection of 128 games, most of them completely unavailable 
elsewhere, played by 51 outstanding players: Botvinnik, Petrosian, Tal, Keres, Smyslov, 

Korchnoi, Levenfish, etc. Historical survey covering Chigorin, Alekhine, and the great con¬ 
temporary players, complete with valuable biographical information on every player analyzed. 
New introduction. Appendix listing Russian Grandmasters, Masters, and Master Composers. 
2 indices (players and games). 30 photographs. 182 diagrams, vi + 390pp. 53/8 x 8 . 

T26 Paperbound $2.00 

A TREASURY OF BRITISH CHESS MASTERPIECES, Selected and annotated by Fred Reinfeld. 

An anthology of 106 games played by British masters and their opponents: Steinitz, Mason, 
Marshall, Rubinstein, Alexander, Bird, Blackburne, Yates, and many others. Wide variety of 
styles represented, fine middle play, adventurous combinations. 16 examples of Queen’s 

Gambit Declined; 15 of Ruy Lopez . . . over 35 different types of games in all. New appendix: 
six games played between 1949 and 1961. 211 illustrations, xii + 260pp. 53/8 x 8 V 2 . 

T315 Paperbound $1.45 

MORPHY'S GAMES OF CHESS, edited by Philip W. Sergeant. You can put boldness into your 
game by following the brilliant, forceful moves of the man who has been called the greatest 
chess player of all time. Here are 300 of Morphy’s best games, carefully annotated to reveal 
Morphy's principles. 54 classics against masters like Anderssen, Harrwitz, Bird, Paulsen, and 
others. 52 games at odds; 54 blindfold games; plus over 100 others. Unabridged reissue of 

the latest revised edition. Bibliography. New introduction by Fred Reinfeld. Annotations 

and Introduction by Sergeant. Index. 235 diagrams, x + 352pp. 53/8 x 8 . 

T386 Paperbound $2.00 

RUBINSTEIN’S CHESS MASTERPIECES, selected and annotated by H. Kmoch. Thoroughgoing 
mastery of opening, middle game; faultless technique in endgame, particularly rook and 
pawn endings; ability to switch from careful positional play to daring combinations; all dis¬ 
tinguish the play of Rubinstein. 100 best games, against Janowski, Nimzowitch, Tarrasch, Vid- 
mar, Capablanca, other greats, carefully annotated, will improve your game rapidly. Biography, 
cal introduction, B. F. Winkelman, 103 diagrams. 192pp. 53/8 x 8 . T617 Paperbound $1.50 

TARRASCH’S BEST GAMES OF CHESS, selected & annotated by Fred Reinfeld. First definitive 
collection of games by Siegbert Tarrasch, winner of 7 international tournaments, and the 
leading theorist of classical chess. 183 games cover 50 years of play against Mason, Mieses, 
Paulsen, Teichmann, Pillsbury, Janowski, others. Reinfeld includes Tarrasch’s own analyses 
of many of these games. A careful study and replaying of the games will give you a sound 
understanding of classical methods, and many hours of enjoyment. Introduction. Indexes. 183 
diagrams, xxiv + 386pp. 53/8 x 8 . T644 Paperbound $2.00 

MARSHALL’S BEST GAMES OF CHESS, F. J. Marshall. Grandmaster, U. S. champion for 27 
years, tells story of career; presents magnificent collection of 140 of best games, annotated 
by himself. Games against Capablanca, Alekhine, Emanuel Lasker, Janowski, Rubinstein, 
Pillsbury, etc. Special section analyzes openings such as King’s Gambit, Ruy Lopez, Alekhine’s 
Defence, Giuoco Piano, others. A study of Marshall’s brilliant “swindles,” slashing attacks, 
extraordinary sacrifices, will rapidly improve your game. Formerly “My Fifty Years of 
Chess.” Introduction. 19 diagrams. 13 photos. 250pp. 53/8 x 8 . T604 Paperbound $1.45 
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KERES' BEST GAMES OF CHESS, selected, annotated by F. Reinfeld. 90 best games, 1931- 
1948, by one of boldest, most exciting players of modern chess. Games against Alekhine, 
Bogolyubov, Capablanca, Euwe, Fine, Reshevsky, other masters, show his treatments of open¬ 
ings such as Giuoco Piano, Alekhine Defense, Queen's Gambit Declined; attacks, sacrifices, 
alternative methods. Preface by Keres gives personal glimpses, evaluations of rivals. 110 
diagrams. 272pp. 3% x 8 . T593 Paperbound $ 1.75 

THE DEVELOPMENT OF A CHESS GENIUS: 100 INSTRUCTIVE GAMES OF ALEKHINE, by Fred 
Reinfeld. Games from vital formative years 1905-1914, most of them never before in book 
form, show a future great master being shaped by experience and challenge in matches 
against Bernstein, Bogolyubov, Capablanca, Marshall, Rubinstein, Tarrasch, others. Interest¬ 
ing as chess biography, instructive as a master’s increasingly adept responses to problems 
of every player. Annotated by F. Reinfeld. “One of America’s most significant contributions,” 
Chess Life. Formerly “The Unknown Alekhine.” Introduction. Indexes of players, openings. 
204 illustrations. 242pp. 5% x 8 . T551 Paperbound $ 1.35 

RESHEVSKY’S BEST GAMES OF CHESS, Samuel Reshevsky. One time 4-year old chess genius, 
5-tlme winner U. S. Chess Championship, selects, annotates 110 of his best games, illustrat¬ 
ing theories, favorite methods of play against Capablanca, Alekhine, Bogolyubov, Kashdan, 
Vidmar, Botvinnik, others. Clear, non-technical style. Personal impressions of opponents, 
autobiographical material, tournament match record. Formerly, “Reshevsky on Chess.” 309 
diagrams, 2 photos. 288pp. 53/8 x 8 . T606 Paperbound $ 1.25 

HYPERMODERN CHESS as developed in the games of its greatest exponent, ARON NIMZOVICH, 
edited by Fred Reinfeld. An intensely original player and analyst, Nimzovich’s extraordinary 
approaches startled and often angered the chess world. This volume, designed for the 
average player, shows in his victories over Alekhine, Lasker, Marshall, Rubinstein, Spielmann, 
and others, how his iconoclastic methods infused new life into the game. Use Nimzovich to 
invigorate your play and startle opponents. Introduction. Indices of players and openings. 
180 diagrams, vili + 220pp. 53/8 x 8 . T448 Paperbound $ 1.50 

ONE HUNDRED SELECTED GAMES, Mikhail Botvinnik. Author’s own choice of his best games 
before becoming World Champion in 1948, beginning with first big tournament, the USSR 
Championship, 1927. Shows his great powers of analysis as he annotates these games, 
giving strategy, technique against Alekhine, Capablanca, Euwe, Keres, Reshevsky, Smyslov, 
Vidmar, many others. Discusses his career, methods of play, system of training, 6 studies 
of endgame positions. 221 diagrams. 272pp. 53/8 x 8 . T620 Paperbound $ 1.75 

MODERN IDEAS IN CHESS, R. Reti. Clearest and most readable explanation of major develop¬ 
ments in chess styles. Concentrates on the games of the master most closely associated with 
each major advance of the last hundred years. Seven world champions (Anderssen, Morphy, 
Steinitz, Lasker, Capablanca, Alekhine, and Euwe) are represented by a modern master. 34 
diagrams. 192pp. 53/8 x 8 . T638 Paperbound $1.25 

A TREASURY OF CHESS LORE, edited by Fred Reinfeld. A delightful collection of anecdotes, 
short stories, aphorisms by and about the masters, poems, accounts of games and tourna¬ 
ments, photographs. Hundreds of humorous, pithy, satirical, wise, and historical episodes, 
comments, and word portraits. A fascinating “must” for chess players; revealing and per¬ 
haps seductive to those who wonder what their friends see in the game. 49 photographs (14 
full page plates). 12 diagrams, xi + 306pp. 53/8 x 8 . T458 Paperbound $2.00 

THE ADVENTURE OF CHESS, Edward Lasker. A lively story of the history of chess, from its 
ancient beginnings in the Indian four-handed game of Chaturanga, tnrough to the -great 
players of our own day, as told by one of America’s finest chess masters. He Introduces 
such unusual sidelights and amusing oddities as Maelzel’s chess playing automaton that 
beat Napoleon three times. One of the most valuable features of this work is the author’s 
personal recollections of men he has played against and known—Nimzovich, Emanuel 
Lasker, Capablanca, Alekhine, etc. Lasker’s discussion of chess-playing machines (revised 
for this edition) is particularly knowledgeable, since he is an electrical engineer by pro¬ 
fession. 5 page chess primer. 11 illustrations; 53 diagrams. 296pp. 53/8 x 8 . 

T510 Paperbound $1.75 

THE PLEASURES OF CHESS, Assiac. Internationally-known British writer, influential chess 
columnist, writes wittily about wide variety of chess subjects: Anderssen’s “Immortal 
Game;” only game in which both opponents resigned at once; psychological tactics of 
Reshevsky, Lasker; varieties played by masters for relaxation, such as “losing chess;” 
sacrificial orgies; etc. These anecdotes, witty observations will give you fresh appreciation 
of game. 43 problems. 150 diagrams. 139pp. 53/8 x 8 . T597 Paperbound $ 1.25 


CHESS FOR FUN AND CHESS FOR BLOOD, Edward Lasker. A genial, informal little book with 
commentary on such matters as whether chess is a defensible use of one’s time, understand¬ 
ing of the basic principles of the game, checkmating combinations, chess as it is played 
and suffered through by the masters, tournament ethics, etc. The author gives an extremely 
detailed analysis of his 1924 game with Dr. Emanuel Lasker, disclosing the psychology and 
strategic machinations behind every move. Time after time advantage shifted from one to 
the other, until the two finally agreed to a draw after 103 moves. First-rate browsing material 
for chess lovers, whether beginners or professionals. Preface contains letters about chess 
from Mischa Elman, Ernst Cassirer, and others. Illustrations by Maximillian Mopp. 95 dia¬ 
grams. 244pp. 53 / 8 X 81 / 2 . T146 Paperbound $ 1.25 
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THE ENJOYMENT OF CHESS PROBLEMS, K. S. Howard. A classic treatise on this minor art by 
an internationally recognized authority that gives a basic knowledge of terms and themes for 
the everyday chess player as well as the problem fan: 7 chapters on the two-mover; 7 rnore 
on 3- and 4-move problems; a chapter on selfmates; and much more. “The most important 
one-volume contribution originating solely in the U.S.A.”, Alain White. 200 diagrams. Index. 
Solutions, viii + 212pp. 5% x 8. T742 Paperbound $1.25 

HOW TO SOLVE CHESS PROBLEMS, K. S. Howard. Full of practical suggestions for the fan or 
the beginner—who need only know the moves of the chessmen. Contains preliminary section 
and 58 two-move, 46 three-move, and 8 four-move problems composed by 27 outstanding Ameri¬ 
can problem creators in the last 30 years. Explanation of all terms and exhaustive Index. 
“Just what is wanted for the student,” Brian Warley. 112 problems, solutions, vi + 171pp. 
53 / 8 x 8 . T748 Paperbound $1.25 

SAM LOYD AND HIS CHESS PROBLEMS, Alain C. White. 744 diagrammed problems and solu¬ 
tions by the father of the American chess problem. In addition to commentary by White, 
Loyd’s successor as a composer of chess problems, each problem is accompanied by Loyd’s 
explanation of the creation, solution, and theme of his composition. Also contains a revised 
edition of “Chess Strategy” in which Loyd discusses such topics as the Merit of Construc¬ 
tion, Focal Action, Stalemate Tries, Sacrificing problems, and many others. Much biographical . 
material and some unusual puzzles included. 471pp. 5% x 8 V 2 . T928 Paperbound $2.25 

DNE HUNDRED YEARS DF THE AMERICAN TWD-MDVE CHESS PRDBLEM, Kenneth S. Howard. 

Collection of 212 two-move problems, with solutions—probably the most interesting and 
diversified compilation on the market. Selected from the problems of America’s foremost 
composers—from Sam Loyd to the present. Wide variety of positional and strategic types: 
threat problems, complete blocks, mutates, line openings and closings, dual avoidance, 
third-degree mechanisms, pins, and many others. 30 pages of description of the develop¬ 
ment of American two-move. Index of problem composers, vii 99pp. 5% x 8 V 2 . 

T997 Paperbound $1.00 

CHESSBOARD MAGIC! A COLLECTION OF 160 BRILLIANT ENDINGS, compiled, annotated by 
Irving Chernev. Illustrate not only ingenuity of composition, method of solution, but inherent 
beauty of solution. Many, by foremost Russian chess authorities, have won first prize in 
Russian chess magazines; are unavailable in this country. “Marvelous . . . sheer magic,” 
Emanuel Lasker. “An endless feast of delight,” Reuben Fine. Introduction. 160 diagrams. 
Index. 184pp. 53/8 x 8 . T607 Paperbound $1.D0 

REINFELD DN THE END GAME IN CHESS, Fred Reinfeld. Analyzes 62 end games by Alekhine, 
Flohr, Tarrasch, Morphy, Bogolyubov, Capablanca, Vidmar, Rubinstein, Lasker, Reshevsky, 
other masters. Only first-rate book with extensive coverage of error; of immense aid in 
pointing out errors you might have made. Centers around transitions from middle play to 
various types of end play. King & pawn endings, minor piece endings, queen endings, bad 
bishops, blockage, weak pawns, passed pawns, etc. Formerly titled PRACTICAL END-GAME PLAY. 
62 figures, vi + 177pp. 53/8 x 8. T417 Paperbound $1.35 

HDW TD FDRCE CHECKMATE, Fred Reinfeld. If you have trouble finishing off your opponent, 
this book is for you. It is a collection of lightning strokes and combinations from actual 
tournament play. Starting with one-move checkmates and working up to three-move mates, 
you develop the ability to look ahead, and gain new insights into combinations, complex or 
deceptive positions, and ways of estimating both your own and your opponent's strengths 
and weaknesses. 300 diagrams. Solutions to all positions. Formerly entitled CHALLENGE TO 
CHESS PLAYERS. 111pp. 53/8 x 8 . T439 Paperbound $1.35 

THE RUSSIANS PLAY CHESS: 56 Master Games, selected and annotated by Irving Chernev. 

Originally prepared in 1947 and now enlarged with 6 new games, this anthology tries to get 
at the reasons behind the chess mastery of the Russians. All the greats of modern Russian 
chess are represented—Botvinnik, Keres, Tolush, Boleslavsky, Petrosian, Bronstein, etc.—in 
games that will give all players usable strategic ideas. 637 diagrams. 223pp. 53/8 x 8 . 

T1165 Paperbound $1.35 

CHAMPIONSHIP CHESS, P. W. Sergeant. Edited, modernized by Fred Reinfeld. 66 of the 
greatest games ever played, penetratingly analyzed. Ranging from 1843 to 1961, these 
are games played under the stress of competition by every player who has held the World 
Championship and most of the contenders: Anderssen, Steinitz, Zukertort, Tchigorin, Capa¬ 
blanca, 15 others. Enlarged with two new games. 256pp. 53/8 x 1 / 2 . T1012 Paperbound $1.50 

CHESS AND CHECKERS: THE WAY TO MASTERSHIP, Edward Lasker. Complete, lucid instructions 
for the beginner—and valuable suggestions for the advanced player! For both games the 
great master and teacher presents fundamentals, elementary tactics, and steps toward, becom¬ 
ing a superior player. He concentrates on general principles rather than a mass of rules, 
comprehension rather than brute memory. Historical introduction. 118 diagrams, xiv -f 167pp. 
53 / 8 x 8 . T657 Paperbound $1.25 

WIN AT CHECKERS, M. Hopper. (Formerly CHECKERS). The former World’s Unrestricted Checker 
Champion discusses the principles of the game, expert’s shots and traps, problems for the 
beginner, standard openings, locating your best move, the end game, opening “blitzkrieg’’ 
moves, ways to draw when you are behind your opponent, etc. More than 100 detailed 
questions and answers anticipate your problems. Appendix. 75 problems with solutions and 
diagrams. Index. 79 figures, xi + 107pp. 53/8 x 8 . T363 Paperbound $1.0D 
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GO AND GO-MOKU: THE ORIENTAL BOARD GAMES, Edward Lasker. Best introduction to Go 

and its easier sister-game, Go-Moku—games new to Western world, but ancient in China, 
Japan. Extensively revised work by famed chess master Lasker. Go-player for over 50 years, 
stresses theory rather than brute memory, presents step-by-step explanation of strategy, 
gives examples of world championship matches, of game which has replaced chess as 

favorite of many physicists, mathematicians. 72 diagrams, xix + 215 pp. 53/8 x 8. 

T613 Paperbound $1.75"^ 

GAMES ANCIENT AND ORIENTAL, AND HOW TO PLAY THEM, E. Falkener. A connoisseur's selec¬ 
tion of exciting and different games: Oriental varieties of chess, with unusual pieces and 

moves (including Japanese shogi); the original pachisi; go; reconstructions of lost Roman and 
Egyptian games; and many more. Full rules and sample games. Now play at home the games 
that have entertained millions, not on a fad basis, but for millennia. 345 illustrations and 
figures, iv + 366pp. 53/8 x 8. T739 Paperbound $2.00 


MATHEMATICAL PUZZLES 


AMUSEMENTS IN MATHEMATICS, Henry Ernest Dudeney. The foremost British originator of 
mathematical puzzles is always intriguing, witty, and paradoxical in this classic, one of the 
largest collections of mathematical amusements. More than 430 puzzles, problems, and 
paradoxes. Mazes and games, problems on number manipulation, unicursal and other route 
problems, puzzles onr measuring, weighing, packing, age, kinship, chessboards, joining, 
crossing river, plane figure dissection, and.many others. Solutions. More than 450 illustra¬ 
tions. vii -f 258pp. 53/8 x 8. T473 Paperbound $1.25 

THE CANTERBURY PUZZLES, Henry Ernest Dudeney. Chaucer’s pilgrims set one another prob¬ 
lems in story form. Also Adventures of the Puzzle Club, the Strange Escape of the King's 
Jester, the Monks of Riddlewell, the Squire's Christmas Puzzle Party, and others. All puzzles 
are original, based on dissecting plane figures, arithmetic, algebra, elementary calculus, and 
other branches of mathematics, and purely logical ingenuity. “The limit of ingenuity and 
intricacy . . The Observer. Over 110 puzzles. Full solutions. 150 illustrations, viii -P 225pp. 
5% x 8. T474 Paperbound $1.25 

SYMBOLIC LOGIC and THE GAME OF LOGIC, Lewis Carroll. “Symbolic Logic’’ is not concerned 
with modern symbolic logic, but is instead a collection of over 380 problems posed with 
charm and imagination, using the syllogism, and a fascinating diagrammatic method of draw¬ 
ing conclusions. In “The Game of Logic,” Carroll’s whimsical Imagination devises a logical 
game played with 2 diagrams and counters (included) to manipulate hundreds of tricky syl¬ 
logisms. The final section, “Hit or Miss” is a lagniappe of 101 additional puzzles In the 
delightful Carroll manner. Until this reprint edition, both of these books were rarities cost¬ 
ing up to $15 each. Symbolic Logic: Index, xxxi -f 199pp. The Game of Logic: 96pp. Two 
vols. bound as one. 53/8 x 8. T492 Paperbound $1.50 

PILLOW PROBLEMS and A TANGLED TALE, Lewis Carroll. One of the rarest of all Carroll's 
works, “Pillow Problems” contains 72 original math puzzles, all typically ingenious. Partic¬ 
ularly fascinating are Carroll's answers which remain exactly as he thought them out, 
reflecting his actual mental processes. The problems in “A Tangled Tale” are in story form, 
originally appearing as a monthly magazine serial. Carroll not only gives the solutions, but 
uses answers sent in by readers to discuss wrong approaches and misleading paths, and 
grades them for insight. Both of these books were rarities until this edition, “Pillow Prob¬ 
lems” costing up to $25, and “A Tangled Tale” $15. Pillow Problems: Preface and introduc¬ 
tion by Lewis Carroll, xx -f 109pp. A Tangled Tale: 6 illustrations. 152pp. Two vols. bound 
as one. 53/8 x 8. T493 Paperbound $1.75 

DIVERSIONS AND DIGRESSIONS OF LEWIS CARROLL. A major new treasure for Carroll fans! 
Rare privately published puzzles, mathematical amusements and recreations, games, includes 
the fragmentary Part ill of “Curiosa Mathematica.” Also contains humorous and satirical 
pieces: “The New Belfry,” “The Vision of the Three T’s,” and much more. New 32-page 
supplement of rare photographs taken by Carroll. Formerly titled “The Lewis Carroll Picture 
Book.” Edited by S. Collingwood. x + 375pp. 53/8 x 8. T732 Paperbound $2.00 

INGENIOUS MATHEMATICAL PROBLEMS AND METHODS, L. A. Graham. 100 best problems from 
Graham “Dial,” at least 3/4 absolutely original in book form, submitted by applied mathe¬ 
maticians and math puzzle fans. Posed in practical terms, utilize number theory, statistics, 
compass geometry, networks, inversion, in proofs. Accent on heuristics (problem-solving 
technique) with various methods of solution discussed, compared, for each problem. First 
publication. Full solutions. 254pp. 53/8 x 8. T545 Paperbound $1.75 

101 PUZZLES IN THOUGHT AND LOGIC, C. R. Wylie, Jr. Designed for readers who enjoy the 
challenge and stimulation of logical puzzles without specialized mathematical or scientific 
knowledge. These problems are entirely new, and range from relatively easy to brain-teasers 
that will afford hours of subtle entertainment. It contains detective puzzles, how to find the 
lying fisherman, how a blind man can identify color by logic, and many more. Easy-to- 
understand introduction to the logic of puzzle solving and general scientific method. 128pp. 
5% X 8. T367 Paperbound $1.00 
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MAZES AND LABYRINTHS: A BOOK OF PUZZLES, W. Shepherd. Mazes, formerly associated with 
mystery and ritual, are still among the most intriguing of intellectual puzzles. This is a 
novel and different collection of 50 amusements that embody the principle of the maze; 
mazes in the classical tradition; 3-dimensional, ribbon, and Mobius-strip mazes; hidden mes¬ 
sages; spatial arrangements; etc.—almost all built on amusing story situations. 84 illustra¬ 
tions. Essay on maze psychology. Solutions, xv + 122pp. 53/8 x 8. T731 Paperbound $1.00 

MATHEMAGIC, MAGIC PUZZLES, AND GAMES WITH NUMBERS, Royal V. Heath. Over 60 new 
puzzles and stunts based on properties of numbers. Demonstrates easy techniques for multi¬ 
plying large numbers mentally, identifying unknown numbers, determining date of any day 
in any year, dozens of similar useful, entertaining applications of mathematics. Entertain¬ 
ments like The Lost Digit, 3 Acrobats, Psychic Bridge, magic squares, triangles, cubes, 
circles, other material not easily found elsewhere. Edited by J. S. Meyer. 76 illustrations. 
128pp. 53/8 X 8 TllO Paperbound $1.00 

MATHEMATICAL RECREATIONS, M. Kraitchik. Some 250 puzzles, problems, demonstrations of 
recreational mathematics for beginners & advanced mathematicians. Unusual historical prob¬ 
lems from Greek, Medieval, Arabic, Hindu sources: modern problems based on “mathematics 
without numbers,” geometry, topology, arithmetic, etc. Pastimes derived from figurative 
numbers, Mersenne numbers, Fermat numbers; fairy chess, latruncles, reversi, many topics. 
Full solutions. Excellent for insights into special fields of math. 181 illustrations. 330pp. 
53/8 X 8. T163 Paperbound $1.75 

PUZZLE QUIZ AND STUNT FUN, Jerome Meyer. 238 high-priority puzzles, stunts, and tricks— 
mathematical puzzles like The Clever Carpenter, Atom Bomb, Please Help Alice; mysteries 
and deductions like The Bridge of Sighs, Dog Logic, Secret Code; observation puzzlers like 
The American Flag, Playing Cards, Telephone Dial; more than 200 others involving magic 
squares, tongue twisters, puns, anagrams, word design. Answers included. Revised, enlarged 
edition of FUN-TO-DO. Over 100 illustrations. 238 puzzles, stunts,^ tricks. 256pp. 53/8 x 8. 

T337 Paperbound $1.00 


MATHEMATICAL PUZZLES OF SAM LOYD, Vol. I, selected and edited by M. Gardner. Puzzles 
by the greatest puzzle creator and innovator. Selected from his famous “Cyclopedia or 
Puzzles,” they retain the unique style and historical flavor of the originals. There are posers 
based on arithmetic, algebra, probability, game theory, route tracing, topology, counter, 
sliding block, operations research, geometrical dissection. Includes his famous “14-15" 
puzzle which was a national craze, and his “Horse of a Different Color” which sold millions 
of copies. 117 of his most ingenious puzzles in all, 120 line drawings and diagrams. Solu¬ 
tions. Selected references, xx + 167pp. 53/8 x 8. T498 Paperbound $1.00 

MATHEMATICAL PUZZLES OF SAM LOYD, Vol. II, selected and edited by Martin Gardner. The 

outstanding second selection from the great American innovator’s “Cyclopedia of Puzzles”: 
speed and distance problems, clock problems, plane and solid geometry, calculus problems, 
etc. Analytical table of contents that groups the puzzles according to the type of mathematics 
necessary to solve them. 166 puzzles, 150 original line drawings and diagrams. Selected 
references, xiv + 177pp. 53/8 x 8. T709 Paperbound $1.00 


MY BEST PUZZLES IN MATHEMATICS, Hubert Phillips (“Caliban”). Caliban is generally con¬ 
sidered the best of the modern problemists. Here are 100 of his best and wittiest puzzles, 
selected by the author himself from such publications as the London Daily Telegraph, and 
each puzzle is guaranteed to put even the sharpest puzzle, detective through his paces. Per¬ 
fect for the development of clear thinking and a logical mind. Complete solutions are pro¬ 
vided for every puzzle, x + 107pp. 53/8 x 8 V 2 . T91 Paperbound $1.00 


MY BEST PUZZLES IN LOGIC AND REASONING, H. Phillips (“Caliban”). 100 choice, hitherto 
unavailable puzzles by England’s best-known problemist. No special knowledge needed to 
solve these logical or inferential problems, just an unclouded mind, nerves of steei, and 
fast reflexes. Data presented are both necessary and just sufficient to allow one unambiguous 
answer. More than 30 different types of puzzles, all ingenious and varied, many one of a 
kind, that will challenge the expert, please the beginner. Original publication. 100 puzzles, 
full solutions. X + 107pp. 53/8 x SV 2 . T119 Paperbound $1.00 


CALIBAN’S PROBLEM BOOK: MATHEMATICAL, INFERENTIAL, AND CRYPTOGRAPHIC PUZZLES, 
H. Phillips (“Caliban”), S. T. Shovelton, G. S. Marshall. 105 ingenious problems by the great¬ 
est living creator of puzzles based on logic and inference. Rigorous, modern, piquant, and 
reflecting their author’s unusual personality, these intermediate and advanced puzzles all 
involve the ability to reason clearly through complex situations; some call for mathematical 
knowledge, ranging from algebra to number theory. Solutions, xi + 180pp. 53/8 x 8. 

T736 Paperbound $1.50 


MATHEMATICAL PUZZLES FOR BEGINNERS AND ENTHUSIASTS, G. Mott-Smith. 188 mathematical 
puzzles to test mental agility. Inference, interpretation, algebra, dissection of plane figures, 
geometry, properties of numbers, decimation, permutations, probability, ail enter these 
delightful problems. Puzzles like the Odic Force, How to Draw an Ellipse, Spider’s Cousin, 
more than 180 others. Detailed solutions. Appendix with square roots, triangular numbers, 
primes, etc. 135 illustrations. 2nd revised edition. 248pp. 53/8 x 8. T198 Paperbound $1.25 
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THE BOOK OF MODERN PUZZLES, G. L. Kaufman. More than 150 word puzzles, logic puzzles. 
No warmed-over fare but all new material based on same appeals that make crosswords 
and deduction puzzles popular, but with different principles, techniques. Two-minute teasers, 
involved word-labyrinths, design and pattern puzzles, puzzles calling for logic and observa¬ 
tion, puzzles testing ability to apply general knowledge to peculiar situations, many others. 
Answers to ail problems. 116 illustrations. 192pp, 53/8 x 8 . T143 Paperbound $1.00 

NEW WORD PUZZLES, Gerald L. Kaufman. Contains 100 brand new challenging puzzles based 
on words and their combinations, never published before in any form. Most are new types 
invented by the author—for beginners or experts. Chess word puzzles, addle letter anagrams, 
double word squares, double horizontals, alphagram puzzles, dual acrostigrams, linkogram 
iapwords—plus 8 other brand new types, all with solutions included. 196 figures. 100 brand 
new puzzles, vi -h 122pp. 53/8 x 8 . T344 Paperbound $1.00 

150 PUZZLES IN CRYPT-ARITHMETIC, Maxey Brooke. A collection of arithmetical puzzles 
which operate by substituting letters for numbers. This puzzle type, which the author calls 
a "cryptarithm” is solved by examination of the number relations between the various 
groups and symbols, and it has proved to be a most rewarding mathematical recreation. 
It combines the challenge of the mathematical problem with that of cryptanalysis. This 
is the first book devoted exclusively to this sort of problem. Includes introduction and 
explanation of how to tackle the puzzles, 156 problems with solutions. 72pp. 53/8 x 8 V 2 . 

T1039 Paperbound $1.00 

MATHEMATICAL FUN, GAMES AND PUZZLES, Jack Frohlichstein. 418 puzzles, problems, and 
diversions, with answers. Based on the standard curriculum, this collection demonstrates 
that junior high school mathematics can be interesting and entertaining. Solves problems 
of student participation and attention. This book uses puzzles and games to introduce the 
really basic ideas and operations of arithmetic: reading and writing numbers, averages, 
fractions, measurements, graphs and maps, insurance, powers and roots, etc. Examples for 
classroom work, suggestions for lively presentation, and interest-arousing ways of present¬ 
ing new topics are provided. Also stimulating and enjoyable to the general reader. Bibliog¬ 
raphy. 120 Illustrations, xiv -1- 306pp. 53/8 x 8 . T789 Paperbound $2.00 

RECREATIONS IN THE THEORY OF NUMBERS: THE QUEEN OF MATHEMATICS ENTERTAINS, Albert 
H. Beiler. The theory of numbers is often referred to as the “Queen of Mathematics.” In 
this book Mr. Beiler has compiled the first English volume to deal exclusively with the 
recreational aspects of number theory, an inherently recreational branch of mathematics. 
The author’s clear style makes for enjoyable reading as he deals with such topics as: 
perfect numbers, amicable numbers, Fermat’s theorem, Wilson’s theorem, interesting proper¬ 
ties of digits, methods of factoring, primitive roots, Euler’s function, polygonal and figurate 
numbers, Mersenne numbers, congruence, repeating decimals, etc. Countless puzzle problems, 
with full answers and explanations. For mathematicians and mathematically-inclined laymen, 
etc. New publication. 28 figures. 9 illustrations. 103 tables. Bibliography at chapter ends, 
vi + 247pp. 53/8 X 8 V 2 . T1096 Paperbound $2.00 

THE JAPANESE ABACUS EXPLAINED, Y. Yoshino. Learn to use the abacus through this compact, 
eminently lucid handbook covering all basic arithmetical operations: addition, subtraction, 
division, multiplication. Many Westerners are discovering how much enjoyment there is in 
learning how to operate this ancient, but still matchless, calculating device. Easy to learn, 
fascinating to use, the abacus can solve many of your home and office computation problems 
efficiently and inexpensively. New introduction by Martin Gardner. Over 300 diagrams and 
sketches. 240pp. 53/8 x 8 V 2 . T1109 Paperbound $1.35 


RECREATIONS 


MATHEMATICS, MAGIC AND MYSTERY, Martin Gardner. Card tricks, feats of mental mathe¬ 
matics, stage mind-reading, other “magic” explained as applications of probability, sets, 
theory of numbers, topology, various branches of mathematics. Creative examination of laws 
and their applications with scores of new tricks and insights. 115 sections discuss tricks 
wtih cards, dice, coins; geometrical vanishing tricks, dozens of others. No sleight of hand 
needed; mathematics guarantees success. 115 illustrations, xii -f 174pp. 53/fe x 8 . 

T335 Paperbound $1.00 

MATHEMATICAL EXCURSIONS, Helen A. Merrill. Fun, recreation, insights into elementary 
problem-solving. A mathematical expert guides you along by-paths not generally travelled 
in elementary math courses—how to divide by inspection, Russian peasant system of 
multiplication; memory systems for pi; building odd and even magic squares; dyadic 
systems; facts about 37; square roots by geometry; Tchebichev’s machine; drawing five-sided 
figures; dozens more. Solutions to more difficult ones. 50 Illustrations. 145pp. 5% x 8 . 

T350 Paperbound $1.00 

CRYPTOGRAPHY, L. D. Smith. Excellent elementary introduction to enciphering, deciphering 
secret writing. Explains transposition, substitution ciphers; codes; solutions. Geometrical 
patterns, route transcription, columnar transposition, other methods. Mixed cipher systems; 
single-alphabet, polyalphabetical substitution; mechanical devices; Vigenere system, etc. 
Enciphering Japanese; explanation of Baconian Biliteral cipher; frequency tables. More than 
150 problems provide practical application. Bibliography. Index. 164pp. 53/8 x 8 . 

T247 Paperbound $1.00 
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1800 RIDDLES, ENIGMAS AND CONUNDRUMS, Darwin A. Hindman. Entertaining collection rang¬ 
ing from hilarious gags to outrageous puns to sheer nonsense—a welcome respite from 
sophisticated humor. Children, toastmasters, and practically anyone with a funny bone will 
find these zany riddles tickling and eminently repeatable. Sample: “Why does Santa Claus 
always go down the chimney?” “Because it soots him.” Some old, some new—covering a 
wide variety of subjects. New publication, iii + 154pp. 53/8 x 8 V 2 . T1059 Paperbound $1.00 

EASY-TO-DO ENTERTAINMENTS AND DIVERSIONS WITH CARDS, STRING, COINS, PAPER AND 
MATCHES, R. M. Abraham. Over 300 entertaining games, tricks, puzzles, and pastimes for 
children and adults. Invaluable to anyone in charge of groups of youngsters, for party givers, 
etc. Contains sections on card tricks and games, making things by paperfolding—toys, deco¬ 
rations, and the like; tricks with coins, matches, and pieces of string; descriptions of games; 
toys that can be made from common household objects; mathematical recreations; word 
games; and 50 miscellaneous entertainments. Formerly “Winter Nights Entertainments.” 
Introduction by Lord Baden Powell. 329 illustrations, v + 186pp. 53/8 x 8 . 

T921 Paperbound $1.00 

DIVERSIONS AND PASTIMES WITH CARDS, STRING, PAPER AND MATCHES, R. M. Abraham. 

Another collection of amusements and diversion for game and puzzle fans of all ages. 
Many new paperfolding ideas and tricks, an extensive section on amusements with knots 
and splices, two chapters of easy and not-so-easy problems, coin and niatch tricks, and 
lots of other parlor pastimes from the agile mind of the late British problemist and gamester. 
Corrected and revised version. Illustrations. 160pp. 53/8 x 8 V 2 . T1127 Paperbound $1.00 

STRING FIGURES AND HOW TO MAKE THEM: A STUDY OF CAT’S-CRADLE IN MANY LANDS, 
Caroline Furness Jayne. In a simple and easy-to-follow manner, this book describes how to 
make 107 different string figures. Not only is looping and crossing string between the 
fingers a common youthful diversion, but it is an ancient form of amusement practiced in 
all parts of the globe, especially popular among primitive tribes. These games are fun for 
ail ages and offer an excellent means for developing manual dexterity and coordination. 
Much insight also for the anthropological observer on games and diversions in many different 
cultures. Index. Bibliography. Introduction by A. C. Haddon, Cambridge University. 17 full- 
page plates. 950 illustrations, xxiii + 407pp. 53/8 x 81 / 2 . T152 Paperbound $2.00 

CRYPTANALYSIS, Helen F. Gaines. (Formerly ELEMENTARY CRYPTANALYSIS.) A standard ele¬ 
mentary and intermediate text for serious students. It does not confine itself to old material, 
but contains much that is not generally known, except to experts. Concealment, Transposi¬ 
tion, Substitution ciphers; Vigenere, Kasiski, Playfair, multafid, dozens of other techniques. 
Appendix with sequence charts, letter frequencies in English, 5 other languages, English 
word frequencies. Bibliography. 167 codes. New to this edition: solution to codes, vi + 
230pp. 53/8 x 8. T97 Paperbound $2.25 

MAGIC SQUARES AND CUBES, W. S. Andrews. Only book-length treatment in English, a thor¬ 
ough non-technical description and analysis. Flere are nasik, overlapping, pandiagonal, ser¬ 
rated squares; magic circles, cubes, spheres, rhombuses. Try your hand at 4-dimensional 
magical figures! Much unusual folklore and tradition included. High school algebra is suffi¬ 
cient. 754 diagrams and illustrations, viii + 419pp. 53/8 x 8 . T658 Paperbound $1.85 

PAPER FOLDING FOR BEGINNERS, W. D. Murray and F. J. Rigney. A delightful Introduction to 
the varied and entertaining Japanese art of origami (paper folding), with a full crystal-clear 
text that anticipates every difficulty; over 275 clearly labeled diagrams of all Important 
stages in creation. You get results at each stage, since complex figures are logically devel¬ 
oped from simpler ones. 43 different pieces are explained: place mats, drinking cups, bonbon 
boxes, sailboats, frogs, roosters, etc^ 6 photographic plates. 279 diagrams. 95pp. 55/8 x 83/8. 

T713 Paperbound $1.00 

ON MATHEMATICS AND MATHEMATICIANS, R. E. Moritz. A ten-year labor of love by the 
discerning and discriminating Prof. Moritz, this collection has rarely been equalled in its 
ability to convey the full sense of mathematics and the personalities of great mathemati¬ 
cians. A collection of anecdotes, aphorisms, reminiscences, philosophies, definitions, specu¬ 
lations, biographical insights, etc., by great mathematicians and writers: Descartes, Mill, 
De Morgan, Locke, Berkeley, Kant, Coleridge, Whitehead, Sylvester, Klein, and many others. 
Also glimpses into the lives of mathematical giants from Archimedes to Euler, Gauss, and 
Weierstrass. To mathematicians, a superb book for browsing; to writers and teachers, an 
unequalled source of quotation; to the layman, an exciting revelation of the fullness of 
mathematics. Extensive cross Index. 410 pp. 53/8 x 8 . T489 Paperbound $2.00 


FICTION 


THREE MARTIAN NOVELS, Edgar Rice Burroughs. Contains: Thuvia, Maid of Mars; The Chessmen 
of Mars; and The Master Mind of Mars. High adventure set in an imaginative and intricate 
conception of the Red Planet. Mars is peopled with an intelligent, heroic human race which 
/ves in densely populated cities and with fierce barbarians who inhabit dead sea bottoms. 
Other exciting creatures abound amidst an inventive framework of Martian history and 
geography. Complete unabridged reprintings of the first edition. 16 illustrations by J. Allen 
St. John. Vi + 499pp. 53/8 x 8 V 2 . T39 Paperbound $1.85 
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THE LAND THAT TIME FORGOT and THE MOON MAID, Edgar Rice Burroughs. In the opinion of 
many, Burroughs’ best work. The first concerns a strange island where evolution is Indi¬ 
vidual rather than phylogenetic. Speechless anthropoids develop into intelligent human 
beings within a single generation. The second projects the reader far into the future and 
describes the first voyage to the Moon (in the year 2025), the conquest of the Earth by the 
Moon, and years of violence and adventure as the enslaved Earthmen try to regain posses¬ 
sion of their planet. “An imaginative tour de force that keeps the reader keyed up and 
expectant,” NEW YORK TIMES. Complete, unabridged text of the original two novels (three 
parts in each). 5 illustrations by J. Allen St. John, vi -h 552pp. 53/8 x 8 V 2 . 

T1020 Clothbound $3.75 
T358 Paperbound $2.00 

AT THE EARTH’S CORE, PELLUCIDAR, TANAR OF PELLUCIDAR: THREE SCIENCE FICTION NOVELS 
BY EDGAR RICE BURROUGHS. Complete, unabridged texts of the first three Pellucidar novels. 
Tales of derring-do by the famous master of science fiction. The locale for these three 
related stories is the inner surface of the hollow Earth where we discover the world of 

Pellucidar, complete with all types of bizarre, menacing creatures, strange peoples, and 

alluring maidens—guaranteed to delight all Burroughs fans and a wide circle of advenutre 

lovers. Illustrated by J. Allen St. John and P. F. Berdanier. vi + 433pp. 53/8 x 81 / 2 . 

T1051 Paperbound $2.00 

THE PIRATES OF VENUS and LOST ON VENUS; TWO VENUS NOVELS BY EDGAR RICE BURROUGHS. 

Two related novels, complete and unabridged. Exciting adventure on the planet Venus with 
Earthman Carson Napier broken-field running through one dangerous episode after another. 
All lovers of swashbuckling science fiction will enjoy these two stories set in a world of 
fascinating societies, fierce beasts, 5000-ft. trees, lush vegetation, and wide seas. Illustra¬ 
tions by Fortunino Matania. Total of vi + 340pp. 53/8 x 8 V 2 . T1053 Paperbound $1.75 

A PRINCESS OF MARS and A FIGHTING MAN OF MARS: TWO MARTIAN NOVELS BY EDGAR 
RICE BURROUGHS. “Princess of Mars” is the very first of the great Martian novels written 
by Burroughs, and it is probably the best of them ail; it set the pattern for all of his later 
fantasy novels and contains a thrilling cast of strange peoples and creatures and the 
formula of Olympian heroism amidst ever-fluctuating fortunes which Burroughs cairies off 
so successfully. “Fighting Man” returns to the same scenes and cities—m^ny years later. 
A mad scientist, a degenerate dictator, and an indomitable defender of the right clash— 
with the fate of the Red Planet at stake! Complete, unabridged reprinting of original edi¬ 
tions. Illustrations by F. E. Schoonover and Hugh Hutton, v 4- 356pp. 53/8 x 8 V 2 . 

T1140 Paperbound $1.75 

3 ADVENTURE NOVELS by H. Rider Haggard. Complete texts of “She,” “King Solomon's 
Mines,” “Allan Quatermain.” Qualities of discovery; desire for immortality; search for primi¬ 
tive, for what is unadorned by civilization, have kept these novels of African adventure 
exciting, alive to readers from R. L. Stevenson to George Orwell. 636pp. 53/8 x 8 . 

T584 Paperbound $2.00 

FLATLAND, E. A. Abbott. A science-fiction classic of life in a 2-dimensional world that is also 
a first-rate introduction to such aspects of modern science as relativity and hyperspace. 
Political, moral, satirical, and humorous overtones have made FLATLAND fascinating reading 
for thousands. 7th edition. New introduction by Banesh Hoffmann. 16 illustrations. 128pp. 
53/8 X 8. T1 Paperbound $1.00 

THE WONDERFUL WIZARD OF OZ, L. F. Baum. Only edition in print with all the original W. W. 

Denslow illustrations in full color—as much a part of “The Wizard” as Tenniel’s drawings 

are for “Alice in Wonderland.” “The Wizard” is still America’s best-loved fairy tale, in 
which, as the author expresses it, “The wonderment and joy are retained and the heartaches 
and nightmares left out.” Now today’s young readers can enjoy every word and wonderful 
picture of the original book. New Introduction by Martin Gardner. A Baum bibliography. 23 
full-page color plates, viii + 268pp. 53/8 x 8 . T691 Paperbound $1.50 

THE MARVELOUS LAND OF OZ, L. F. Baum. This is the equally enchanting sequel to the 

“Wizard,” containing the adventures of the Scarecrow and the Tin Woodman. The hero this 
time is a little boy named Tip, and all the delightful Oz magic is still present. This is the 
book with the Animated Saw-horse, the Woggle-Bug, and Jack Pumpkinhead. All the original 
John R. Neill Illustrations, 16 In full color. 287pp. 53/8 x 8 . T692 Paperbound $1.50 

FIVE GREAT DOG NOVELS, edited by Blanche Cirker. The complete original texts of five classic 
dog novels that have delighted and thrilled millions of children and adults throughout the 
world with stories of loyalty, adventure, and courage. Full texts of Jack London’s “The Call 
of the Wild”; John Brown’s “Rab and His Friends”; Alfred Ollivant’s “Bob, Son of Battle”; 
Marshall Saunders’ “Beautiful Joe”; and Ouida’s “A Dog of Flanders.” 21 illustrations from 
the original editions. 495pp. 53/8 x 8 . T777 Paperbound $1.75 


THE CASTING AWAY OF MRS. LECKS AND MRS. ALESHINE, F. R. Stockton. A charming light 
novel by Frank Stockton, one of America’s finest humorists (and author of “The Lady, or the 
Tiger?”). This book has made millions of Americans laugh at the reflection of themselves in 
two middle-aged American women involved in some of the strangest adventures on record. 
You will laugh, too, as they endure shipwreck, desert island, and blizzard with maddening 
tranquility. Also contains complete text of “The Dusantes,” sequel to “The Casting Away.” 
49 original illustrations by F. D. Steele, vii + 142pp. 53/8 x 8. T743 Paperbound $1.25 
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TO THE SUN? and OFF ON A COMET!, Jules Verne. Complete texts of two of the most imagina¬ 
tive flights into fancy in world literature display the high adventure that have kept Verne’s 
novels read for nearly a century. Only unabridged edition of the best translation, by Edward 
Roth, Large, easily readable type. 50 illustrations selected from first editions. 462pp. 

53/8 X 8. T634 Paperbound $1.75 

FROM THE EARTH TO THE MOON and ALL AROUND THE MOON, Jules Verne. Complete editions 
of two of Verne’s most successful novels, in finest Edward Roth translations, now available 
after many years out of print. Verne’s visions of submarines, airplanes, television, rockets, 
interplanetary travel; of scientific and not-so-scientific beliefs; of peculiarities of Americans; 
all delight and engross us today as much as when they first appeared. Large, easily readable 
type. 42 illus. from first French edition. 476pp. 53/8 x 8. T633 Paperbound $2.00 

THREE PROPHETIC NOVELS BY H. G. WELLS, edited by E. F. Bleiler. Complete texts of 
"When the Sleeper Wakes’’ (1st book printing in 50 years), “A Story of the Days to Come,’’ 
“The Time Machine’’ (1st complete printing in book form). Exciting adventures in the 

future are as enjoyable today as 50 years ago when first printed. Predict TV, movies, 
intercontinental airplanes, prefabricated houses, air-conditioned cities, etc. First important 
author to foresee problems of mind control, technological dictatorships. "Absolute best of 
imaginative fiction,’’ N. Y. Times. Introduction. 335pp. 53/8 x 8. T605 Paperbound $1.50 

SEVEN SCIENCE FICTION NOVELS, H. G. Wells. Full unabridged texts of 7 science-fiction 
novels of the master. Ranging from biology, physics, chemistry, astronomy to sociology and 
other studies, Mr. Wells extrapolates whole worlds of strange and intriguing character. 
"One will have to go far to match this for entertainment, excitement, and sheer pleas¬ 

ure .. . ,’’ NEW YORK TIMES. Contents: The Time Machine, The Island of Dr. Moreau, 
First Men in the Moon, The Invisible Man, The War of the Worlds, The Food of the 

Gods, In the Days of the Comet. 1015pp. 53/8 x 8. T264 Clothbound $5.00-- 

28 SCIENCE FICTION STORIES OF H. G. WELLS. Two full unabridged novels, MEN LIKE GODS 
and STAR BEGOTTEN, plus 26 short stories by the master science-fiction writer of all time. 
Stories of space, time, invention, exploration, future adventure—an indispensable part of 
the library of everyone interested in science and adventure. PARTIAL CONTENTS: Men Like 
Gods, The Country of the Blind, In the Abyss, The Crystal Egg, The Man Who Could Work 
Miracles, A Story of the Days to Come, The Valley of Spiders, and 21 more! 928pp. 53/8 x 8. 

T265 Clothbound $4.50 

THE WAR IN THE AIR, IN THE DAYS OF THE COMET, THE FOOD OF THE GODS: THREE SCIENCE 
FICTION NOVELS BY H. G. WELLS. Three exciting Wells offerings bearing on vital social and 
philosophical issues of his and our own day. Here are tales of air power, strategic bomb¬ 
ing, East vs. West, the potential miracles of science, the potential disasters from outer 
space, the relationship between scientific advancement and moral progress, etc. First 
reprinting of “War in the Air’’ in almost 50 years. An excellent sampling of Wells at his 
storytelling best. Complete, unabridged reprintings. 16 illustrations. 645pp. 53/8 x 81 / 2 . 

T1135 Paperbound $2.00 

RURITANIA COMPLETE: THE PRISONER OF ZENDA and RUPERT OF HENTZAU, Anthony Hope. 

The first edition to include in one volume both the continually-popular "Prisoner of Zenda’’ 
and its equally-absorbing sequel. Hope’s mythical country of Ruritania has become a house¬ 
hold word and the activities of its inhabitants almost a common heritage. Unabridged 
reprinting. 14 illustrations by Charles Dana Gibson, vi + 414pp. 53/8 x 8. 

T69 Paperbound $1.35 

DAVID HARUM, E. N. Westcott. This novel of one of the most lovable, humorous characters 
in American literature is a prime example of regional humor. It continues to delight people 
who like their humor dry, their characters quaint, and their plots ingenuous. First book 
edition to contain complete novel plus chapter found after author's death. Illustrations from 
first illustrated edition. 192pp. 53/8 x 8. T580 Paperbound $1.15 

GESTA ROMANORUM, trans. by Charles Swan, ed. by Wynnard Hooper. 181 tales of Greeks, 
Romans, Britons, Biblical characters, comprise one of greatest medieval story collections, 
source plots for writers including Shakespeare, Chaucer, Gower, etc. Imaginative tales of 
wars, incest, thwarted love, magic, fantasy, allegory, humor, tell about kings, prostitutes, 
philosophers, fair damsels, knights, Noah, pirates, all walks and stations of life. Introduc¬ 
tion. Notes. 500pp. 53/8 X 8. T535 Paperbound $1.85 

GHOST AND HORROR STORIES OF AMBROSE BIERCE, Selected and introduced by E. F. Bleiler. 

24 morbid, eerie tales—the cream of Bierce’s fiction output. Contains such memorable 
pieces as "The Moonlit Road,’’ "The Damned Thing,’’ "An Inhabitant of Carcosa,’’ "The Eyes 
of the Panther,’’ "The Famous Gilson Bequest,’’ "The Middle Toe of the Right Foot,’’ and 
other chilling stories, plus the essay, "Visions of the Night’’ in which Bierce gives us a 
kind of rationale for his aesthetic of horror. New collection (1964). xxii -f 199pp. 53/8 x 
83/8. T767 Paperbound $1.25 

BEST GHOST STORIES OF J. S. LE FANU, Selected and introduced by E. F. Bleiler. LeFanu is 
deemed the greatest name in Victorian supernatural fiction. Here are 16 of his best horror 
stories, including 2 nouvelles: "Carmilla,’’ a classic vampire tale couched in a perverse 
eroticism, and "The Haunted Baronet.’’ Also: "Sir Toby’s Will,’’ "Green Tea,’’ "Schalken the 
Painter,’’ "Ultor de Lacy,’’ "The Familiar,’’ etc. The first American publication of about half 
of this material: a long-overdue opportunity to get a choice sampling of LeFanu’s work. New 
selection (1964). 8 illustrations. 53/8 x 83/8. T415 Paperbound $2.00 
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HUMOR 


MR. DOOLEY ON IVRYTHING AND IVRYBODY, Finley Peter Dunne. Since the time of his appear¬ 
ance in 1893, “Mr. Dooley,” the fictitious Chicago bartender, has been recognized as Amer¬ 
ica’s most humorous social and political commentator. Collected in this volume are 102 of 
the best Dooley pieces—all written around the turn of the century, the height of his popu¬ 
larity. Mr. Dooley’s Irish brogue is employed wittily and penetratingly on subjects which are 
just as fresh and relevant today as they were then; corruption and hypocrisy of politicans, 
war preparations and chauvinism, automation, Latin American affairs, superbombs, etc. Other 
articles range from Rudyard Kipling to football. Selected with an introduction by Robert 
Hutchinson, xii + 244pp. 53/8 x 8 V 2 . T626 Paperbound $1.25 

THE SARDONIC HUMOR OF AMBROSE BIERCE, edited by George Barkin. A new collection of 
epigrams, cutting verses, and prose pieces (including parodies of bad novels, short stories) 
taken mostly from Bierce’s journalistic work, fully displaying his verbal brilliance, pitiless 
wit, spleen and irascibility. In such memorable articles as his lampoon of Oscar Wilde in 
San Francisco, the demolition of Arthur MacEwen, and in pieces from “Shapes of Clay” and 
“Black Beetles in Amber,” his acid pen is seen at its best, xii + 232pp. 53/8 x 8 V 2 . 

T768 Paperbound $1.25 

THE HUMOROUS WORLD OF JEROME K. JEROME, edited and with an introduction by Robert 
Hutchinson. The first modern selection of Jerome’s humorous writings. An urbane, witty 
stylist (a cross between Twain and Thurber), he treats a wide range of subjects—from the 
stage, travel, lovers, etc. to living situations and humanity in general. Selections from: 
“Idle Thoughts of an Idle Fellow,” “Diary of a Pilgrimage,” “Sketches In Lavender, Blue, 
and Green,” “American Wives and Others,” “Told After Supper,” “Novel Notes,” “Second 
Thoughts of an Idle Fellow,” and “Three Men t)n Wheels.” Most of these sketches are 
reprinted In toto. xii -f 260pp. 53/8 x 8 V 2 . T58 Paperbound $1.00 

JOE MILLER’S JESTS OR, THE WITS VADE-MECUM. The original Joe Miller jest book. Gives 
a keen and pungent impression of life in 18th-century England. Many are somewhat on the 
bawdy side and they are still capable of provoking amusement and good fun. This volume 
is a facsimile of the original “Joe Miller” first published in 1739. It remains the most 
popular and influential humor book of all time. New introduction by Robert Hutchinson, 
xxi + 70pp. 53/8 X 8 V 2 . T423 Paperbound $1.00 

THE MELANCHOLY LUTE: THE HUMOROUS VERSE OF FRANKLIN P. ADAMS. FPA’s own selection 
of ninety-six poems written for his popular daily column “The Conning Tower.” Ranging 
from parodies of other poets to lampoons of the idle rich, politicians, generals, and other 
social and individual targets, his witty and pointed verses have long been treasured, remem¬ 
bered, and repeated all over the English-speaking world. Introduction for this new edition 
by Robert Hutchinson, vi + 122pp. 53/8 x 8 V 2 . T108 Paperbound $1.00 

RUTHLESS RHYMES FOR HEARTLESS HOMES and MORE RUTHLESS RHYMES FOR HEARTLESS 
HOMES, Harry Graham (“Col. D. Streamer”). A collection of Little Willy and 48 other poetic 
“disasters.” Graham’s funniest and most disrespectful verse, accompanied by original illus¬ 
trations. Nonsensical, wry humor which employs stern parents, careless nurses, uninhibited 
children, practical jokers, single-minded golfers, Scottish lairds, etc. in the leading roles. 
A precursor of the “sick joke” school of today. This volume contains, bound together for 
the first time, two of the most perennially popular books of humor in England and America. 
Index, vi -f- 69pp. 53/8 x 8 . T930 Paperbound 750 

A WHIMSEY ANTHOLOGY, Collected by Carolyn Wells. 250 of the most amusing rhymes ever 
written. Acrostics, anagrams, palindromes, alphabetical jingles, tongue twisters, echo verses, 
alliterative verses, riddles, mnemonic rhymes, interior rhymes, over 40 limericks, etc. by 
Lewis Carroll, Edward Lear, Joseph Addison, W. S. Gilbert, Christina Rossetti, Chas. Lamb, 
James Boswell, Hood, Dickens, Swinburne, Leigh Hunt, Harry Graham, Poe, Eugene Field, 
and many others, xiv + 221pp. 53/8 x 8 V 2 . T195 Paperbound $1.50 

MY PIOUS FRIENDS AND DRUNKEN COMPANIONS and MORE PIOUS FRIENDS AND DRUNKEN 
COMPANIONS, Songs and ballads of Conviviality Collected by Frank Shay. Magnificently 
illuminated by John Held, Jr. 132 ballads, blues, vaudeville numbers, drinking songs, cow¬ 
boy songs, sea chanties, comedy songs, etc. of the Naughty Nineties and early 20th century. 
Over a third are reprinted with music. Many perennial favorites such as: The Band Played On, 
Frankie and Johnnie, The Old Grey Mare, The Face on the Bar-room Floor, etc. Many others 
unlocatable elsewhere: The Dog-Catcher’s Child, The Cannibal Maiden, Don’t Go in the 
Lion’s Cage Tonight, Mother, etc. Complete verses and introductions to songs. Unabridged 
republication of first editions, 2 Indexes (song titles and first lines and choruses). Intro¬ 
duction by Frank Shay. 2 volumes bounds as 1 . Total of xvl -t- 235pp. 53/8 x 8 V 2 . 

T946 Paperbound $1.25 

HYPOCRITICAL HELENA, Wilhelm Busch. Translated by H. Arthur Klein and M. C. Klein. A new 

selection of droll verse and sketches. The drawings and accompanying rhymes always tell 
humorous, meaningful tales of hypocrisy, weakness for drink and the opposite sex, egotism, 
or other human failings. This volume contains some of Busch’s best work: Hypocritical 
Helena, Hangover on the Morning after New Year’s Eve, Meier Meanders, Fritz’s Fatal Slip, 
The Virtuoso on the Pianoforte: A New Year’s Concert, and many others. German and all- 
new English translations appear side by side. Afterword by H, Arthur Klein, x + 205pp. 
5% x 8 V 2 . T184 Paperbound $1.00 
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MAX AND MORITZ, Wilhelm Busch. Edited and annotated by H. Arthur Klein. Translated by 
H. Arthur Klein, M. C. Klein, and others. The mischievous high jinks of Max and Moritz, 
Peter and Paul, Ker and Plunk, etc. are delightfully captured in sketch and rhyme. (Com¬ 
panion volume to “Hypocritical Helena.”) In addition to the title piece, it contians: Ker and 
Plunk; Two Dogs and Two Boys; The Egghead and the Two Cut-ups of Corinth; Deceitful 
Henry; The Boys and the Pipe; Cat and Mouse; and others. (Original German text with accom¬ 
panying English translations.) Afterword by H. A. Klein, vi •+■ 216pp. 53/8 x 8 V 2 . 

T181 Paperbound $1.15 

THE BEAR THAT WASN’T, Frank Tashlin. A favorite with readers of all ages and opinions. 
A kind of fable that deals with a bear who awakens to find himself in the midst of civiliza¬ 
tion. A satire upon big business? A comment on the human condition? Conformity vs. Indi¬ 
viduality? The Simplicity of Nature vs. Bureaucratic Complexity? Or simply a warm-hearted 
animal yarn for the amusement of the younger set? The cartoon illustrations are delightful 
and skillfully complement the story. Unabridged reprint of 1946 edition. Illustrated. 53/8 x 
8 V 2 . T939 Paperbound $1.00 

THROUGH THE ALIMENTARY CANAL WITH GUN AND CAMERA: A FASCINATING TRIP TO THE 
INTERIOR, Personally Conducted by George S. Chappell. In mock-travelogue style, the amus¬ 
ing account of an imaginative journey down the alimentary canal. The “explorers” enter the 
esophagus, round the Adam’s Apple, narrowly escape from a fierce Amoeba, struggle through 
the impenetrable Nerve Forests of the Lumbar Region, etc. Illustrated by the famous cartoonist, 
Otto Soglow, the book is as much a brilliant satire of academic pomposity and pro¬ 
fessional travel literature as it is a ciever use of the facts of physiology for supremely 
comic purposes. Preface by Robert Benchley. Author’s Foreword. 1 Photograph. 17 illustra¬ 
tions by 0. Soglow. xii + 114pp. 53/8 x 8 V 2 . T376 Paperbound $1.00 

THE GARDENER'S YEAR, Karel Capek. With amusing illustrations by Josef Capek. A humorous 
mock-treatise on the vexations and joys of the amateur horticulturist, by the author of 
“R.U.R.” “Has a mellowness and charm that give it a high place in the humorous literature 
of gardening . . . will delight the amateur gardener, and indeed everyone else,” SATUR¬ 
DAY REVIEW. Translated by M. and R. Weatherall. 59 line drawings by Josef Capek. vi + 
110pp. 53/8 X 8 V 2 . T1014 Paperbound $1.25 

THE WIT AND HUMOR OF OSCAR WILDE, ed. by Alvin Redman. Wilde at his most brilliant, 
in 1000 epigrams exposing weaknesses and hypocrisies of “civilized” society. Divided into 
49 categories—sin, wealth, women, America, etc.—to aid writers, speakers. Includes ex¬ 
cerpts from his trials, books, plays, criticism. Formerly “The Epigrams of Oscar Wilde.” 
Introduction by Vyvyan Holland, Wilde’s only living son. Introductory essay by editor. 
260pp. 53/8 X 8. T602 Paperbound $1.00 

A NONSENSE ANTHOLOGY, collected by Carolyn Wells. 245 of the best nonsense verses ever 
written, including nonsense puns, absurd arguments, mock epics and sagas, nonsense ballads, 
odes, “sick” verses, dog-Latin verses, French nonsense verses, songs. By Edward Lear, 
Lewis Carroll, Gelett Burgess, W. S, Gilbert, Hilaire Belloc, Peter Newell, Oliver Herford, etc., 
83 writers in ali plus over four score anonymous nonsense verses. A special section of 
limericks, plus famous nonsense such as Carroll’s “Jabberwocky” and Lear’s “The Jumblies” 
and much excellent verse virtually impossible to locate elsewhere. For 50 years considered 
the best anthology available. Index of first lines specially prepared for this edition. 
Introduction by Carolyn Wells. 3 indexes: Title, Author, First lines, xxxiii -f 279pp. 53/8 x 8. 

T499 Paperbound $1.50 

THE BAD CHILD’S BOOK OF BEASTS, MORE BEASTS FOR WORSE CHILDREN, and A MORAL 
ALPHABET, H. Belloc. Hardly an anthology of humorous verse has appeared in the last 50 
years without at least a couple .of these famous nonsense verses. But one must see the 
entire volumes—with all the delightful original illustrations by Sir Basil Blackwood—to 
appreciate fully Belloc’s charming and witty verses that play so subacidly on the platitudes 
of life and morals that beset his day—and ours. A great humor classic. Three books in one. 
Totai of 157pp. 53/8 X 8. T749 Paperbound $1.00 

THE DEVIL’S DICTIONARY, Ambrose Bierce. Sardonic and irreverent barbs puncturing the 
pomposities and absurdities of American politics, business, religion, literature, and arts, 
by the country’s greatest satirist in the classic tradition. Epigrammatic as Shaw, piercing 
as Swift, American as Mark Twain, Will Rogers, and Fred Allen. Bierce will always remain 
the favorite of a small coterie of enthusiasts, and of writers and speakers whom he supplies 
with “some of the most gorgeous witticisms of the English language.” (H. L. Mencken) 

Over 1000 entries in alphabeticai order. 144pp. 53/8 x 8. T487 Paperbound $1.00 

THE PURPLE COW AND OTHER NONSENSE, Gelett Burgess. The best of Burgess’s eariy non¬ 
sense, selected from the first edition of the “Burgess Nonsense Book.” Contains many of 
his most unusuai and highly original pieces: 37 nonsense quatrains, the Poems of 

Patagonia, Alphabet of Famous Goops, and the other hilarious (and rare) adult nonsense 

that places him in the forefront of American humorists. All pieces are accompanied by the 
original Burgess illustrations. 123 illustrations, xiii + 113pp. 53/8 x 8. 

T772 Paperbound $1.00 

THE HUMOROUS VERSE OF LEWIS CARROLL. Almost every poem Carroll ever wrote, the 
largest collection ever published, including much never published elsewhere: 150 parodies, 
burlesques, riddles, ballads, acrostics, etc., with 130 original illustrations by Tenniel, 
Carroll, and others. “Addicts will be grateful . . . there is nothing for the faithful to do 
but sit down and fall to the banquet,” N. Y. Times. Index to first lines, xiv + 446pp. 5x8. 

T654 Paperbound $2.00 
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DIVERSIONS AND DIGRESSIONS OF LEWIS CARROLL. A major new treasure for Carroll fans! 
Rare privately published humor, fantasy, puzzles, and games by Carroll at his whimsical 
best, with a new vein of frank satire. Includes many new mathematical amusements and 
recreations, among them the fragmentary Part III of “Curiosa Mathematica.” Contains “The 
Rectory Umbrella,” “The New Belfry,” “The Vision of the Three T's,” and much more. For¬ 
merly titled “The Lewis Carroll Picture Book.” New 32-page supplement of rare photographs 
taken by Carroll, x + 375pp. 5% x 8 . T732 Paperbound $2.00 

THE COMPLETE NONSENSE OF EDWARD LEAR. This is the only complete edition of this master 
of gentle madness available at a popular price. A BOOK OF NONSENSE, NONSENSE SONGS, 
MORE NONSENSE SONGS AND STORIES in their entirety with all the old favorites that have 
delighted children and adults for years. The Dong With A Luminous Nose, The Jumblies, The 
Owl and the Pussycat, and hundreds of other bits of wonderful nonsense. 214 limericks, 3 sets 
of Nonsense Botany, 5 Nonsense Alphabets. 546 drawings by Lear himself, and much more. 
320pp. 5% X 8 . T167 Paperbound $1.00 

PECK’S BAD BOY AND HIS PA, George W. Peck. The complete edition, containing both 
volumes, one of the most widely read of all American humor books. The endless ingenious 
pranks played by bad boy “Hennery” on his pa and the grocery man, the outraged pomposity 
of Pa, the perpetual ridiculing of middle class institutions, are as entertaining today as they 
were in 1883. No pale sophistications or subtleties, but rather humor vigorous, raw, earthy, 
imaginative, and, as folk humor often is, sadistic. This peculiarly fascinating book is also 
valuable to historians and students of American culture as a portrait of an age, 100 
original illustrations by True Williams. Introduction by E. F. Bleiler. 347pp. 5% x 8 . 

T497 Paperbound $1.50 

FABLES IN SLANG & MORE FABLES IN SLANG, George Ade. 2 complete books of major Amer¬ 
ican humorist in pungent colloquial tradition of Twain, Billings. 1st reprinting in over 30 
years includes “The Two Mandolin Players and the Willing Performer,” “The Base Ball Fan 
Who Took the Only Known Cure,” “The Slim Girl Who Tried to Keep a Date that was Never 
Made,” 42 other tales of eccentric, perverse, but always funny characters. “Touch of 
genius,” H. L. Mencken. New Introduction by E. F. Bleiler. 86 illus. 203pp. 53/8 x 8 . 

T533 Paperbound $1.35 

SINGULAR TRAVELS, CAMPAIGNS, AND ADVENTURES OF BARON MUNCHAUSEN, R. E. Raspe, 
with 90 illustrations by Gustave Dore. The first edition in over 150 years to reestablish 

the deeds of the Prince of Liars exactly as Raspe first recorded them in 1785—the genuine 

Baron Munchausen, one of the most popular personalities in English literature. Included 
also are the best of the many sequels, written by other hands. Introduction on Raspe by 
J. Carswell. Bibliography of early editions, xliv + 192pp. 53/8 x 8 . T698 Paperbound $1.25 

HOW TO TELL THE BIRDS FROM THE FLOWERS, R. W. Wood. How not to confuse a carrot 

with a parrot, a grape with an ape, a puffin with nuffin. Delightful drawings, clever puns, 
absurd little poems point out farfetched resemblances in nature. The author was a leading 
physicist. Introduction by Margaret Wood White. 106 Illus. 60pp. 53/8 x 8 . 

T523 Paperbound 75^ 


LANGUAGE AIDS 


FRENCH: HOW TO SPEAK AND WRITE IT: AN INFORMAL CONVERSATIONAL METHOD FOR SELF 
STUDY WITH 400 ILLUSTRATIONS, Joseph LeMaitre. Packed with illustrative material and 
teaching aids. Full year's course in basic French, with emphasis on conversation in every¬ 
day situations. Easily assimilable, progressive lessons provide a firm basis in the language 
for the beginner. Excellent for self study or for the classroom, and for review and sup¬ 
plementary reading. Vocabulary, sentence structure, etc. learned quickly and easily by 
means of visual aids, dialogues, etc. Painless, effective way to learn living, colloquial 
French. 13 double-page sketches of specific scenes: railroad station, street scene, kitchen, 
etc.—for vocabulary development. Index. 403pp. 53/8 x 8 V 2 . T268 Paperbound $2.00 

GERMAN: HOW TO SPEAK AND WRITE IT: AN INFORMAL CONVERSATIONAL METHOD FOR SELF 
STUDY WITH 330 ILLUSTRATIONS, Joseph Rosenberg. New, successful approach to language 
study—emphasis on visual aids for ease of learning and heightening retention. The best 
way to review or brush up on your German. Ideal for self study or for class use. A delight¬ 
ful elementary book which provides a solid foundation in spoken and written German for 
adults and youngsters. 330 illustrations (photos, cartoons, drawings, etc.) help you learn 
grammar, vocabulary, idioms, etc. Also dialogues, examples, practice exercises. Reading 
materials and illustrations depict many real-life areas: post office, travel, food, city life, 
etc.—all geared toward your expressing yourself in practical situations. Index. 384pp. 
53/8 X 8 V 2 . T271 Paperbound $2.00 

PHONETICS, Bertil Malmberg. Elementary exposition of physiological phonetics, modern experi¬ 
mental or acoustic phonetics, machine analysis, combinatory phonetics, phonemics or “func¬ 
tional phonetics,” evolutionary phonetics, laws of phonetics, linguistic geography, the 
importance and practical applications of phonetics, etc. Revised enlarged translation from 
the third French edition. Bibliography. Index. 63 illustrations. Iv + 123pp. 53/8 x 8 V 2 . 

T1024 Paperbound $1.00 
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CONVERSATIONAL CHINESE FOR BEGINNERS, Morris Swadesh. Easily-followed introduction to 
modern conversational Chinese (Pai Hua Mandarin—the official language of both Chinas, 
spoken today by over 400 million people all over the world). Clear, step-by-step treatment 
covering the most important speech patterns, including reduplicated forms, enclitics ne and 
le, etc. Also good explanations of sounds and pronunciation. Shows how easy gr^ammar and 
pronunciation really is. Emphasis on colloquial usage and everyday conversation, hence 
invaluable to the tourist or serviceman in the Far East or as supplement to phrase books 
or record sets, etc. Provides excellent background for advanced study. Formerly Chinese 
in Your Pocket.” xvi + 158pp., including 98-page English-to-Chinese dictionary. 53/8 x 81 / 2 . 

T1123 Paperbound $1.25 


Trubner foreign language manuals 


These unusual books are members of the famous Trubner series of colloquial manuals. They 
have been written to provide adults with a sound colloquial knowledge of a foreign lan¬ 
guage. and are suited for either class use or self-study. Each book is a complete course m 
Itself, with progressive, easy to follow lessons. Phonetics, grammar, and syntax are .covered, 
while hundreds of phrases and idioms, reading texts, exercises, and vocabulary are included. 
These books are unusual in being neither skimpy nor overdetailed in grammatical matters, 
and in presenting up-to-date, colloquial, and practical phrase material. Bilingual presentation 
is stressed, to make thorough self-study easier for the reader. 

COLLOQUIAL HINDUSTANI, A. H. Harley, formerly Nizam’s Reader in Urdu, U. of London. 30 
pages on phonetics and scripts (devanagari & Arabic-Persian) are followed by 29 lessons, 
including material on English and Arabic-Persian influences. Key to all exercises Vocabulary. 
5 X 7V2 147pp Clothbound $1.75 


COLLOQUIAL GERMAN, P. F. Coring. Intensive thorough coverage of grammar in easily-followed 
form. Excellent for brush-up, with hundreds of colloquial phrases. 34 pages of bilingual 
texts. 224pp. 5 X 71 / 2 . Clothbound $2.00 


COLLOQUIAL ARABIC. DeLacy O’Leary. Foremost Islamic scholar covers language of Egypt, 
Syria, Palestine, & Northern Arabia. Extremely clear coverage of complex Arabic verbs & noun 
plurals: also cultural aspects of language. Vocabulary, xviii + 192pp. 5 x 71/2. 

Clothbound $2.50 


COLLOQUIAL PERSIAN, L. P. Elwell-Sutton. Best introduction to modern Persian, with 90 page 
grammatical section followed by conversations, 35 page vocabulary. 139pp. Clothbound $2.25 


COLLOQUIAL SPANISH, W. R. Patterson. Castilian grammar and colloquial language, loaded 
with bilingual phrases and colloquialisms. Excellent for review or self-study. 164pp. 5 x 7 V 2 . 

Clothbound $2.00 


COLLOQUIAL RUMANIAN, G. Nandris, Professor of University of London. Extremely thorough 
coverage of phonetics, grammar, syntax; also included 70 page reader, and 70 page vocabulary. 
Probably the best grammar for this increasingly important language. 340pp. 5 x 7V2. 

n nthnound S2.75 


COLLOQUIAL FRENCH, W. R. Patterson. 16th revised edition of this extremely popular manual. 
Grammar explained with model clarity, and hundreds of useful expressions and phrases; 
exercises, reading texts, etc. Appendixes of new useful words and phrases. 223pp. 5 x 7V2. 

Clothbound $2.00 


COLLOQUIAL CZECH, J. Schwartz, former headmaster of Lingua Institute, Prague. Full easily 
followed coverage of grammar, hundreds of immediately useable phrases, texts. Perhaps the 
best Czech grammar in print. “An absolutely successful textbook,” JOURNAL OF CZECHO¬ 
SLOVAK FORCES IN GREAT BRITAIN. 252pp. 5 X 71 / 2 . Clothbound $3.50 


COLLOQUIAL ITALIAN, A. L. Hayward. Excellent self-study course in grammar, vocabulary, 
idioms, and reading. Easy progressive lessons will give a good working knowledge of Italian 
in the shortest possible time. 5 x 71/2. Clothbound $1.75 

COLLOQUIAL TURKISH, Yusuf Mardin. 36 step-by-step lessons designed to equip the beginner 
with a command of the language for everyday requirements. Grammar, basic vocabulary, 
verb forms, pronunciation, stresses, word order, etc. Exercises, with answers, x -F 288pp. 
5 X 71 / 2 . 1983 Clothbound $4.00 

INVITATION TO GERMAN POETRY record. Spoken by Lotte Lenya. Edited by Gustave Mathieu, 
Guy Stern. Superb readings of 42 poems by Goethe, Holderlin, Heine, Walther von der 
Vogelweide, Hofmannsthal, George, Werfel, Brecht, and other great poets from 13th to 
middle 20th century. In addition to listening delight, this record can be used to aid you in 
improving your diction, vocabulary, aural comprehension, knowledge of German literary his¬ 
tory. 165-page book contains complete German text of each poem, English translations, 
biographical and critical information on poets, portraits, etc. 1 12" 33 V 3 record; 165-page 
book; album. The set $4.95 
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LEARN DUTCH! A DUTCH GRAMMAR, F. G. Renier. A brief, but thorough course for the class 
student or beginning individual. Proceeding through a primarily phonetic method, you can 
learn to converse in ordinary Dutch quickly and accurately. Covers key sounds and spelling 
rules, verb forms and tenses, adjectives, nouns, special forms. Idiomatic constructions, strong 
and \weak verbs, reading exercises, practice, etc. Phonetic appendix. Vocabulary. Forward to 
2nd edition, vii + 182pp. T441 Clothbound $2.5^ 

DUTCH-ENGLISH AND ENGLISH-DUTCH DICTIONARY, F. G. Renier. The most convenient, practical 
and comprehensive dictionary available—for the traveler, businessman, student, etc. More 
than 60,000 entries with full definitions, shades of meaning, colloquialisms, formal and idio¬ 
matic expressions, compounds, technical terms, etc., plus conjugations of regular and irregu¬ 
lar verbs. The only dictionary of this size that indicates noun genders. New 1947 ortho¬ 
graphy used throughout, but the old spellings are often indicated in the text, xvii + 571pp. 
51/2 x 6V4. T224 Clothbound $2.75 


“ESSENTIAL GRAMMAR” SERIES 


This is a series of compact volumes, containing all the grammar really needed for speech 
and comprehension in the language concerned. Perfect for self-study, classroom use, brushing 
up, or to supplement phrase books, record sets, etc. Emphasis on expressing yourself and 
understanding others in ordinary situations. Trivia, literary usages, archaic material, obscure 
irregularities omitted. Proceeds through clear verbal explanations of usages rather than by 
means of rote memory work. Many short-cuts and timesavers: the fastest and most effective 
system for the beginner with limited learning time. 

ESSENTIAL FRENCH GRAMMAR, Seymour Resnick. 56-page section of cognates (related, look- 
alike English-French words)—gives you an easy way to double or triple your vocabulary!. Index. 
Glossary. 159pp. 53/3 x 8. Paperbound $1.00 


ESSENTIAL SPANISH GRAMMAR, Seymour Resnick. Cognate list of over 50pp. (more than 2500 
words; all of high semantic frequency). Index. Glossary. 128pp. 53/8 x 8. Paperbound $1.00 

ESSENTIAL GERMAN GRAMMAR, Guy Stern and E. F. Bleiler. Index. Glossary. 128pD. 53/8 x 
8. Paperbound $1.00 


ESSENTIAL ITALIAN GRAMMAR, Olga Ragusa, Columbia University. Index. Glossary. 111pp. 53/8 
X 8 . Paperbound $1.00 

ESSENTIAL JAPANESE GRAMMAR, E. F. Bleiler. Index. Glossary. Appendix on pronunciation and 
sound patterns. 158pp. 53/8 x 8. Paperbound $1.00 


SAY IT PHRASE BOOKS 


“SAY IT” in the foreign language of your choice! We have sold over 1/2 million copies of these 
popular, useful language books. They will not make you an expert linguist overnight, but they 
do cover most practical matters of everyday life abroad. 

Over 1000 useful phrases, expressions, with additional variants, substitutions. 

Modern! Useful! Hundreds of phrases not available in other texts; “Nylon,” “air-condi¬ 
tioned,” etc. 

The ONLY inexpensive phrase book completely indexed. Everything is available at a flip 
of your finger, ready for use. 


Prepared by native linguists, travel experts. 

Based on years of travel experience abroad. 

This handy phrase book may be used by itself, or it may supplement any other text or 
course; it provides a living element. Used by many colleges and institutions: Hunter College; 
Barnard College; Army Ordnance School, Aberdeen; and many others. 

Available, 1 book per language: 


Danish (T818) 75^ 

Dutch (T817) 75t 

English (for German-speaking people) (T801) 750 

English (for Italian-speaking people) (T816) 750 

English (for Spanish-speaking people) (T802) 750 

Esperanto (T820) 750 

French (T803) 750 

German (T804) 750 

Modern Greek (T813) 750 

Hebrew (T805) 750 


Italian (T806) 750 
Japanese (T807) 750 
Norwegian (T814) 750 
Russian (T810) 750 
Spanish (T811) 750 
Turkish (T821) 750 
Yiddish (T815) 750 
Swedish (T812) 750 
Polish (T808) 750 
Portuguese (T809) 750 


USTEN AND LEARN 


LISTEN & LEARN is the only language record course designed especially to meet Vour travel 
and everyday needs. It is available in separate sets for FRENCH, SPANISH, GERMAN, 
PORTUGUESE, HEBREW, GREEK, ITALIAN, RUSSIAN, or JAPANESE, and each set contains three 
33 V 3 rpm long-playing records—IV 2 hours of recorded speech by eminent native speakers who 
are professors at Columbia, New York University, Queens College. 


Check the following special features found only in LISTEN & LEARN. 

Dual-language recording. 812 selected phrases and sentences, over 3200 words, spoken 
first in English, then in their foreign language equivalents. A suitable pause follows 
each foreign phrase, allowing you time to repeat the expression. You learn by uncon¬ 
scious assimilation. 

128- to 206-page manual contains everything on the records, plus a simple phonetic 
pronounciation guide. 

Indexed for convenience. The only set on the market that is completely indexed. No 
more puzzling over where to find the phrase you need. Just look in the rear of the 
manual. 

Practical. No time wasted on material you can find in any grammar. LISTEN & LEARN 
covers central core material with phrase approach, ideal for the person with limited 
learning time. 

Living, modern expressions, not found in other courses. Hygienic products, modern 
equipment, shopping—expressions used every day, like “nylon” and “air-conditioned. 

Limited objective. Everything you learn, no matter where you stop, is immediately use¬ 
ful. You have to finish other courses, wade through grammar and vocabulary drill, before 
they help you. 

High-fidelity recording. LISTEN & LEARN records equal in clarity and surface-silence 
any record on the market costing up to $6 per record. 

“Excellent . . . the spoken records . . . impress me as being among the very best on the 
market,” Prof. Mario Pei, Dept, of Romance Languages, Columbia University. “Inexpensive 
and well-done ... it would make an ideal present,” CHICAGO SUNDAY TRIBUNE. “More 
genuinely helpful than anything of its kind which I have previously encountered,” Sidney 
Clark, well-known author of “ALL THE BEST” travel books. 

UNCONDITIONAL GUARANTEE. Try LISTEN & LEARN, then return it within 10 days for full 
refund, if you are not satisfied. It is guaranteed after you actualiy use it. 



LISTEN & LEARN comes in 9 useful modern languages—one language to each set of three 
331/3 rpm records. 128- to 206-page manual. Album. 


Spanish the set $5.95 
French the set $5.95 
Modern Greek the set $5.95 


German the set $5.95 

Italian the set $5.95 

Hebrew the set $5.95 


Japanese the set $5.95 
Russian the set $5.95 
Portuguese the set $5.95 
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AN ENGLISH-FRENCH-GERMAN-SPANISH WORD FREQUENCY DICTIONARY, H. S. Eaton. An indis¬ 
pensable language study aid, this is a semantic frequency list of the 6000 most frequently 
used words in 4 languages—24,000 words in all. The lists, based on concepts rather than 
words alone, and containing ail modern, exact, and Idiomatic vocabulary, are arranged side by 
side to form a unique 4-language dictionary. A simple key indicates the importance of the 
Individual words within each language. Over 200 pages of separate indexes for each language 
enable you to locate individual words at a glance. Formerly “Semantic Frequency List." 
2 Appendixes, xxl + 441pp. 6x9. T738 Paperbound $2.75 


NEW RUSSIAN-ENGLiSH AND ENGLISH-RUSSIAN DICTIONARY, M. A. O’Brien. Unusually compre¬ 
hensive guide to reading, speaking, writing of Russian for both advanced and beginning 
students. Over 70,000 entries provided in new orthography, with full Information on accen¬ 
tuation, grammatical classification. Shades of meaning, idiomatic uses, colloquialisms; 
tables of irregular verbs for both languages. Individual entries indicate stems, transitiveness, 
perfective and imperfective aspects, conjugation, regular and irregular sound changes, shift 
of accent, etc. Includes pronunciation instruction. Used at Harvard, Yale, Cornell, etc. 
738pp. 41/4 X 6 V 2 . T208 Paperbound $2.00 


PHRASE AND SENTENCE DICTIONARY OF SPOKEN RUSSIAN. English-Russian, Russian-English. 

Based on phrases and complete sentences, rather than isolated words; recognized as one of 
the best methods of learning the idiomatic speech of a country. Over 11,500 entries, indexed 
by single words, with more than 32,000 English and Russian sentences and phrases, in imme¬ 
diately useable form. Probably the largest list ever published. Shows accent changes in con¬ 
jugation and declension; irregular forms listed in both alphabetical place and under main 
form of word. 15,000 word introduction covering Russian sounds, writing, grammar, syntax. 
15 page appendix of geographical names, money, important signs, given names, foods, 
special Soviet terms, etc. Travellers, businessmen, students, government employees have 
found this their best source for Russian expressions. Originally published as U.S. Government 
Technical Manual TM 30-944. iv + 573pp. 5% x 83/8. T496 Paperbound $3.00 


PHRASE AND SENTENCE DICTIONARY OF SPOKEN SPANISH, Spanish-English, English-Spanish. 
Compiled from spoken Spanish, emphasizing idiom and colloquial usage in both Castilian and 
Latin-American. More than 16,000 entries containing over 25,000 idioms—the largest list of 
idiomatic constructions ever published. Complete sentences given, indexed under single words 
—language in immediately useable form, for travellers, businessmen, students, etc. 25 page 
introduction provides rapid survey of sounds, grammar, syntax, with full consideration of Irreg¬ 
ular verbs. Especially apt in modern treatment of phrases and structure. 17 page glossary 
gives translations of geographical names, money values, numbers, national holidays, important 
street signs, useful expressions of high frequency, plus unique 7-page glossary of Spanish and 
Spanish-American foods and dishes. Originally published as U.S. Government Technical Man¬ 
ual TM 30-900. iv + 513pp. 53/8 x 8. T495 Paperbound $1.75 


MONEY CONVERTER AND TIPPING GUIDE FOR EUROPEAN TRAVEL, Charles Vomacka. A con¬ 
venient purse-size handbook crammed with Information about currency regulations and tipping 
for every European country. Newly added sections cover Israel, Turkey, Czechoslovakia, 
Rumania, Egypt, Russia, Poland. Telephone, cablegram, postal rates; duty-free imports, pass¬ 
ports, visas, health certificates; foreign clothing sizes; weather tables. What and when to 
tip in every conceivable travel situation. 6th year of publication. 128pp. 5 V 2 x 5V4. Sturdy 
paper binding. T260 Paperbound 75^ 


ESSENTIALS OF RUSSIAN record, A. von Gronicka, H. Bates-Yakobson. 50 minutes spoken 
Russian based on leading grammar will improve comprehension, pronunciation, increase 
vocabulary painlessly. Complete aural review of phonetics, phonemics—words contrasted to 
highlight sound differences. Wide range of material; talk between family members, friends; 
sightseeing; adaptations of Tolstoy’s “The Shark;” history of Academy of Sciences; proverbs, 
epigrams; Pushkin, Lermontov, Fet, Blok, Maikov poems. Conversation passages spoken 
twice, fast and slow, let you anticipate answers, hear all sounds but understand normal 
talk speed. 12" 33V3 record. Album sleeve. 44-page manual with entire record text. 
Translation on facing pages, phonetic instructions. The set $4.95 


Note: For students wishing to use a grammar as well, set Is available with grammar-text 
on which record is based, Gronicka and Bates-Yakobson’s “Essentials of Russian” (400pp., 
6x9, clothbound; Prentice Hall), an excellent, standard text used in scores of colleges, 
institutions. Augmented set: book, record, manual, sleeve $10.70 


96 MOST USEFUL PHRASES FOR TOURISTS AND STUDENTS: FRENCH, SPANISH, GERMAN, ITALIAN. 

A booklet with the equivalents for such important everyday phrases as “Excuse me,” “Can 
you help me?” “Write it down, please,” “Take me to this address,” and “Do you speak 
English?” FREE 
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MISCELLANEOUS BOOKS 


HOAXES, C. D. MacDougall. Shows how art, science, history, journalism can be perverted 
for private purposes. Hours of delightful entertainment and a work of scholarly value, this 
often shocking book tells of the deliberate creation of nonsense news, the Cardiff giant, 
Shakespeare forgeries, the Loch Ness monster, biblical frauds, political schemes, literary 
hoaxers like Chatterton, Ossian, the disumbrationist school of painting, the lady in black 
at Valentino’s tomb, and over 250 others. It will probably reveal the truth about a few 
things you’ve believed, and will help you spot more readily the editorial gander and 
planted publicity release. “A stupendous collection ... and shrewd analysi^s,” New Yorker 
New revised edition. 54 photographs. Index. 320pp. 53/8 x 8. T465 Paperbound $2.00 


ILLUSIONS AND DELUSIONS OF THE SUPERNATURAL AND THE OCCULT, D. H. Rawdiffe. Holds 
up to rational examination hundreds of persistent delusions including crystal gazing, auto¬ 
matic writing table turning, mediumistic trances, mental healing, stigmata, lycanthropy, 
live burial, the Indian rope trick, spiritualism, dowsing telepathy, clairvoyance, ghosts, 
ESP etc. The author explains and exposes the mental and physical deceptions involved, 
making this not only an expose of supernatural phenomena, but a valuable exposition of 
characteristic types of abnormal psychology. Originally titled “The Psychology of the Occult.' 
14 illustrations. Index. 551pp. 53/8 x 8. T503 Paperbound $2.25 


A HISTORY OF THE WARFARE OF SCIENCE WITH THEOLOGY IN CHRISTENDOM, A. 0. White. 

Most thorough account ever written of the great religious-scientific battles shows gradual 
victory of science over ignorant, harmful beliefs. Attacks on theory of evolution; attacks 
on Galileo; great medieval plagues caused by belief in devil-origin of disease; attacks on 
Franklin’s experiments with electricity; the witches of Salem; scores more that will amaze 
you Author, co-founder and first president of Cornell U., writes with vast scholarly back¬ 
ground but in clear, readable prose. Acclaimed as classic effort in America to do away 
with superstition, dogma. Index. Total of 928pp. 53/8 x 8. Vol. 1 T608 Paperbound $2.00 

Vol. 2 T609 Paperbound $2.00 


THE ROMANCE OF WORDS, E. Weekley. An entertaining collection of unusual word-histories 
that tracks down for the general reader the origins of more than 2000 common words and 
phrases in English (including British and American slang); discoveries often surprising, 
often humorous, that help trace vast chains of commerce in products and ideas. There are 
Arabic trade words, cowboy words, origins of family names, phonetic accidents, curious 
wanderings, folk-etymologies, etc. Index, xiii + 210pp. 53/8 x 8. T710 Paperbound $1.35 

PHRASE AND WORD ORIGINS: A STUDY OF FAMILIAR EXPRESSIONS, A. H. Holt. One of the 

most entertaining books on the unexpected origins and colorful histories of words and 
phrases, based on sound scholarship, but written primarily for the layman. Over 1200 
phrases and 1000 separate words are covered, with many quotations, and the results of the 
most modern linguistic and historical researches. “A right jolly book Mr. Holt has made,’’ 
N. Y. Times, v + 254pp. 53/8 x 8. T758 Paperbound $1.50 

ODDITIES AND CURIOSITIES OF WORDS AND LITERATURE, C. Bombaugh, edited by M. Gardner. 

The largest collection of idiosyncratic prose and poetry techniques in English, a legendary 
work in the curious and amusing bypaths of literary recreations and the play technique in 
literature—so important in modern works. Contains alphabetic poetry, acrostics, palin¬ 
dromes, scissors verse, centos, emblematic poetry, famous literary puns, hoaxes, notorious 
slips of the press, hilarious mistranslations, and much more. Revised and enlarged with 
modern material by Martin Gardner. 368pp. 53/8 x 8. T759 Paperbound $1.75 

THE COMPLETE KANO JIU-JITSU (JUDO), H. I. Hancock and K. Higashi. Most comprehensive guide 
to judo, referred to as outstanding work by Encyclopaedia Britannica. Complete authentic 
Japanese system of 160 holds and throws, including the most spectacular, fully illustrated with 
487 photos. Full text explains leverage, weight centers, pressure points, special tricks, etc.; 
shows how to protect yourself from almost any manner of attack though your attacker may 
have the Initial advantage of strength and surprise. This authentic Kano system should not 
be confused with the many American imitations, xii + 500pp. 53/8 x 8. 

T639 Paperbound $2.25 

THE STORY OF THE TITANIC AS TOLD BY ITS SURVIVORS, ed. by Jack Winocour. Most signifi¬ 
cant accounts of most overpowering naval disaster of modern times: all 4 authors were 
survivors. Includes 2 full-length, unabridged books: “The Loss of the S. S. Titanic,’’ by 
Laurence Beesley, “The Truth about the Titanic,’’ by Col. Archibald Grade; 6 pertinent 
chapters from “Titanic and Other Ships,’’ autobiography of only officer to survive. Second 
Officer Charles Lightoller; and a short, dramatic account by the Titanic’s wireless operator, 
Harold Bride. 26 illus. 368pp. 53/8 x 8. T610 Paperbound $1.50 

FREE AND INEXPENSIVE EDUCATIONAL AIDS, T. J. Pepe, Superintendent of Schools, South- 
bury, Connecticut. An up-to-date listing of over 1500 booklets, films, charts, etc. 5% costs 
less than 250; 1% costs more; 94% is yours for the asking. Use this material privately, 
or in schools from elementary to college, for discussion, vocational guidance, projects. 59 
categories include health, trucking, textiles, language, weather, the blood, office practice, 
wild life, atomic energy, other important topics. Each item described according to con¬ 
tents, number of pages or running time, level. All material is educationally sound, and 
without political or company bias. 1st publication. Extensive index, xii + 298pp. 53/8 x 8. 

T633 Paperbound $1.75 
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DOVER CLASSICAL RECORDS 


Now available directly to the public exclusively from Dover: top-quality recordings of fine 
classical music for only $2 per record! Almost all were released by major record companies 
to sell for $5 and $6. These recordings were issued under our imprint only after they had 
passed a severe critical test. We insisted upon: 

First-rate music that is enjoyable, musically important and culturally significant. 

First-rate performances, where the artists have carried out the composer’s intentions, 
in which the music is alive, vigorous, played with understanding and sensitivity. 

First-rate sound—clear, sonorous, fully balanced, crackle-free, whir-free. 


Have in your home music by major composers, performed by such gifted musicians as Eisner, 
Gitlls, Wiihrer, Beveridge Webster, the Barchet Quartet, Gimpel, etc. Enthusiastically received 
when first released, many of these performances are definitive. The records are not 
seconds or remainders, but brand new pressings made on pure vinyl from carefully chosen 
master tapes. “All purpose” 12" monaural 33V3 rpm records, they play equally well on hi-fi 
and stereo equipment. Fine music for discriminating music lovers, superlatively played, 
flawlessly recorded: there is no better way to build your library of recorded classical music 
at remarkable savings. There are no strings; this is not a come-on, not a club, forcing you to 
buy records you may not want in order to get a few at a lower price. Buy whatever records 
you want in any quantity, and never pay more than $2 each. Your obligation ends with your 
first purchase. And that’s when ours begins. Dover’s money-back guarantee allows you to 
return any record for any reason, even if you don’t like the music, for a full, immediate 
refund—no questions asked. 


MOZART: STRING QUARTETS: IN A (K. 464) AND C (“DISSONANT”) (K. 465), Barchet Quartet. 

The final two of the famous Haydn Quartets, high-points In the history of music. The A 
Major was accepted with delight by Mozart’s contemporaries, but the C Major, with Its 
dissonant opening, aroused strong protest. Today, of course, the remarkable resolutions of the 
dissonances are recognized as major musical achievements. “Beautiful warm playing,” 
MUSICAL AMERICA. “Two of Mozart’s loveliest quartets in a distinguished performance,” 
REV. OF RECORDED MUSIC. (Playing time 58 mins.) HCR 5200 $2.00 


MOZART: STRING QUARTETS: IN G (K. 80), 0 (K. 156), and C (K. 157), Barchet Quartet. The 

early chamber music of Mozart receives unfortunately little attention. First-rate music of 
the Italian school, it contains all the lightness and charm that belongs only to the youthful 
Mozart. This Is currently the only separate source for the composer’s work of this period. 
“Excellent,” HIGH FIDELITY. “Filled with sunshine and youthful joy; played with verve, 
recorded sound live and brilliant,” CHRISTIAN SCI. MONITOR, (playing time 51 mins.) 

HCR 5201 $2.00 


MOZART: SERENADES: #9 IN 0 (“POSTHORN”) (K. 320), #6 IN 0 (“SERENATA NOTTURNA”) 
(K. 239), Pro Musica Orch. of Stuttgart, under Edouard van Remoortel. For Mozart, the 
serenade was a highly effective form, since he could bring to it the immediacy and intimacy 
of chamber music as well as the free fantasy of larger group music. Both these serenades 
are distinguished by a playful, mischievous quality, a spirit perfectly captured in this fine 
performance. “A triumph, polished playing from the orchestra,” HI FI MUSIC AT HOME. 
“Sound Is rich and resonant, fidelity is wonderful,” REV. OF RECORDED MUSIC. (Playing time 
51 mins.) HCR 5202 $2.00 


MOZART: DIVERTIMENTO FOR VIOLIN, VIOLA AND CELLO IN E FLAT (K. 563); ADAGIO AND 
FUGUE IN F MINOR (K. 404a), Kehr Trio. The divertimento is one of Mozart’s most beloved 
pieces, called by Einstein “the finest and most perfect trio ever heard.” It is difficult to 
imagine a music lover who will not be delighted by it. This is the only recording of the 
lesser known Adagio and Fugue, written in 1782 and influenced by Bach’s Well-Tempered 
Clavichord. “Extremely beautiful recording, strongly recommended,” THE OBSERVER. “Superior 
to rival editions,” HIGH FIDELITY. (Playing time 51 mins.) HCR 5203 $2.00 


SCHUMANN: KREISLERIANA (OPUS 16) AND FANTASIA IN C (OPUS 17), Vlado Perlemuter, Piano. 

The vigorous Romantic imagination and the remarkable emotional qualities of Schumann’s 
piano music raise it to a special eminence in 19th-century creativity. Both these pieces are 
rooted to the composer’s tortuous romance with his future wife, Clara, and both receive bril¬ 
liant treatment at the hands of Vlado Perlemuter, Paris Conservatory, proclaimed by Alfred 
Cortot “not only a great virtuoso but also a great musician.” “The best Kreisleriana to 
date,” BILLBOARD. (Playing time 55 mins.) HCR 5204 $2.00 


SCHUMANN: TRIOS #1 IN D MINOR (OPUS 63) AND #3 IN G MINOR (OPUS 110), Trio di Bol¬ 
zano. The fiery, romantic, melodic Trio #1 and the dramatic, seldom heard Trio #3 are both 
movingly played by a fine chamber ensemble. No one personified Romanticism to the general 
public of the 1840’s more than did Robert Schumann, and among his most romantic works 
are these trios for cello, violin and piano. “Ensemble and overall interpretation leave little 
to be desired,” HIGH FIDELITY. “An especially understanding performance,” REV. OF RE¬ 
CORDED MUSIC. (Playing time 54 mins.) HCR 5205 $2.00 
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SCHUBERT: QUINTET IN A (“TROUT”) (OPUS 114), AND NOCTURNE IN E FLAT (OPUS 148), 
Friedrich Wiihrer, Piano and Barchet Quartet. If there is a single piece of chamber music 
that Is a universal favorite, it is probably Schubert’s “Trout” Quintet. Delightful melody, 
harmonic resources, musical exuberance are its characteristics. The Nocturne (played by 
Wiihrer, Barchet, and Reimann) Is an exquisite piece with a deceptively simple theme and 
harmony. “The best Trout on the market—Wuhrer is a fine Viennese-style Schubertlan, and his 
spirit infects the Barchets,” ATLANTIC MONTHLY. “Exquisitely recorded,” ETUDE. (Playing 
time 44 mins.) HCR 5206 $2.00 


SCHUBERT: PIANO SONATAS IN C MINOR AND B (OPUS 147), Friedrich Wuhrer. Schubert’s 
sonatas retain the structure of the classical form, but delight listeners with romantic free¬ 
dom and a special melodic richness. The C Minor, one of the Three Grand Sonatas, Is a 
product of the composer’s maturity. The B Major was not published until 15 years after his 
death. “Remarkable interpretation, reproduction of the first rank,” DISQUES. “A superb 
pianist for music like this, musicianship, sweep, power, and an ability to Integrate Schubert’s 
measures such as few pianists have had since Schnabel,” Harold Schonberg. (Playing time 
49 mins.) HCR 5207 $2.00 

STRAVINSKY: VIOLIN CONCERTO IN D, Ivry Gitlis, Cologne Orchestra; DUO CONCERTANTE, 
Ivry Gitlis, Violin, Charlotte Zelka, Piano, Cologne Orchestra; JEU DE CARTES, Bamberg Sym¬ 
phony, under Hoilreiser. Igor Stravinsky is probably the most important composer of this 
century, and these three works are among the most significant of his neoclassical period of 
the 30’s. The Violin Concerto Is one of the few modern classics. Jeu de Cartes, a ballet 
score, bubbles with gaiety, color and melodiousness. “Imaginatively played and beautifully 
recorded,” E. T. Canby, HARPERS MAGAZINE. “Gitlis is excellent, Hoilreiser beautifully 
worked out,” HIGH FIDELITY. (Playing time 55 mins.) HCR 5208 $2.00 


GEMINIANI: SIX CONCERTI GROSS!, OPUS 3, Helma Eisner, Harpsichord, Barchet Quartet, Pro 
Musica Orch. of Stuttgart, under Reinhardt. Francesco GeminianI (1687-1762) has been redis¬ 
covered in the same musical exploration that revealed Scarlatti, Vivaldi, and Corelli. In 
form he Is more sophisticated than the earlier Italians, but his music delights modern 
listeners with its combination of contrapuntal techniques and the full harmonies and rich 
melodies charcterlstic of Italian music. This is the only recording of the six 1733 concert!: 
D Major, B Flat Minor, E Minor, G Minor, E Minor (bis), and D Minor. “I warmly recommend 
it, spacious, magnificent, I enjoyed every bar,” C. Cudworth, RECORD NEWS. “Works of real 
charm, recorded with understanding and style,” ETUDE. (Playing time 52 mins.) 

HCR 5209 $2.00 


MODERN PIANO SONATAS: BARTOK: SONATA FOR PIANO; BLOCH: SONATA FOR PIANO (1935); 
PROKOFIEV, PIANO SONATA #7 IN B FLAT (“STALINGRAD”); STRAVINSKY: PIANO SONATA 
(1924), Istvan Nddas, Piano. Shows some of the major forces and directions in modern piano 
music: Stravinsky’s crisp austerity; Bartok’s fusion of Hungarian folk motives; incisive di¬ 
verse rhythms, and driving power; Bloch’s distinctive emotional vigor; Prokofiev’s brilliance 
and melodic beauty couched in pre-Romantic forms. “A most Interesting documentation of 
the contemporary piano sonata. Nadas is a very good pianist.” HIGH FIDELITY. (Playing time 
59 mins.) HCR 5215 $2.00 


VIVALDI: CONCERTI FOR FLUTE, VIOLIN, BASSOON, AND HARPSICHORD: #8 IN G MINOR, #21 
IN F, #27 IN D, #7 IN D; SONATA #1 IN A MINOR, Gastone Tassinari, Renato Giangrandi, 
Giorgio Semprini, Arlette Eggmann. More than any other Baroque composer, Vivaldi moved 
the concerto grosso closer to the solo concert we deem standard today. In these concert! he 
wrote virtuosi music for the solo instruments, allowing each to Introduce new material or 
expand on musical ideas, creating tone colors unusual even for Vivaldi. As a result, this 
record displays a new area of his genius, offering some of his most brilliant music. Per¬ 
formed by a top-rank European group. (Playing time 45 mins.) HCR 5216 $2.00 


LUBECK: CANTATAS: HILF DEINEM VOLK; GOTT, WIE DEIN NAME, Stuttgart Choral Society, 
Swabian Symphony Orch.; PRELUDES AND FUGUES IN C MINOR AND IN E, Eva Holderlin, 
Organ. Vincent Liibeck (1654-1740), contemporary of Bach and Buxtehude, was one of the 
great figures of the 18th-century North German school. These examples of Lubeck’s few 
surviving works indicate his power and brilliance. Voice and instrument lines in the cantatas 
are strongly reminiscent of the organ: the preludes and fugues show the influence of Bach 
and Buxtehude. This is the only recording of the superb cantatas. Text and translation included. 
“Outstanding record,” E. T. Canby, SAT. REVIEW. “Holderlin’s playing is exceptional,” AM. 
RECORD REVIEW. “Will make [Liibeck] many new friends,” Philip Miller. (Playing time 37 
mins.) HCR 5217 $2.00 


DONIZEni: BETLY (LA ^CAPANNA SViZZERA), Soioists of Compagnia dei Teatro deirOpera 
Comica di Roma, Societa del Quartette, Rome, Chorus and Orch. Betly, a delightful one-act 
opera written in 1836, is similar in style and story to one of Donizetti’s better-known operas, 
L’Elisir. Betly is lighthearted and farcical, with bright melodies and a freshness character¬ 
istic of the best of Donizetti. Libretto (English and Italian) included. “The chief honors go to 
Angela Tuccari who sings the title role, and the record is worth having for her alone,” M. 
Payment, GRAMOPHONE REC. REVIEW. “The interpretation ... is excellent . . . This is a 
charming record which we recommend to lovers of little-known works,” DISQUES. 

HCR 5218 $2.00 
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ROSSINI: L'OCCASIONE FA IL LADRO (IL CAMBIO DELLA VALIGIA), Soloists Of Compagnia del 
Teatro dell’Opera Comica di Roma, Societa del Ouartetto, Rome, Chorus and Orch. A charm¬ 
ing one-act opera buffa, this is one of the first works of Rossini’s maturity, and it is filled 
with the wit, gaiety and sparkle that make his comic operas second only to Mozart’s. Like 
other Rossini works, L’Occasione makes use of the theme of impersonation and attendant 
amusing confusions. This is the only recording of this important buffa. Full libretto (English 
and Italian) included. “A major rebirth, a stylish performance ... the Roman recording 
engineers have outdone themselves,” H. Weinstock, SAT. REVIEW. (Playing time 53 mins.) 

NCR 5219 $2.00 


DOWLAND: “FIRST BOOKE OF AYRES,” Pro Musica Antiqua of Brussels, Safford Cape, Director. 

This is the first recording to include all 22 of the songs of this great collection, written 
by John Dowland, one of the most important writers of songs of 16th and 17th century Eng¬ 
land. The participation of the Brussels Pro Musica under Safford Cape insures scholarly ac¬ 
curacy and musical artistry. “Powerfully expressive and very beautiful,” B. Haggin. “The 
musicianly singers . . . never fall below an impressive standard,” Philip Miller. Text included. 
(Playing time 51 mins.) HCR 5220 $2.00 


FRENCH CHANSONS AND DANCES OF THE 16TH CENTURY, Pro Musica Antiqua of Brussels, 
Safford Cape, Director. A remarkable selection of 26 three- or four-part chansons and de¬ 
lightful dances from the French Golden Age—by such composers as Orlando Lasso, Crecquil- 
lon, Claude Gervaise, etc. Text and translation included. “Delightful, well-varied with respect 
to mood and to vocal and instrumental color,” HIGH FIDELITY. “Performed with . . . dis¬ 
crimination and musical taste, full of melodic distinction and harmonic resource,” Irving 
Kolodin. (Playing time 39 mins.) HCR 5221 $2.00 


GALUPPI: CONCERTI A GUATRO: #1 IN G MINOR, #2 IN G, #3 IN D, #4 IN C MINOR. #5 IN 
E FLAT, AND #6 IN B FLAT, Biffoli Quartet. During Baldassare Galuppi’s lifetime, his instru¬ 
mental music was widely renowned, and his contemporaries Mozart and Haydn thought 
highly of his work. These 6 concerti reflect his great ability; and they are among the most 
interesting compositions of the period. They are remarkable for their unusual combinations 
of timbres and for emotional elements that were only then beginning to be introduced into 
music. Performed by the well-known Biffoli Quartet, this is the only record devoted exclu¬ 
sively to Galuppi. (Playing time 47 mins.) HCR 5222 $2.00 


HAYDN: DIVERTIMENTI FOR WIND BAND, IN C; IN F; DIVERTIMENTO A NOVE STROMENTI IN C 
FOR STRINGS AND WIND INSTRUMENTS, reconstructed by H. C. Robbins Landon, performed by 
members of Vienna State Opera Orch.; MOZART DIVERTIMENTI IN C, III (K. 187) AND IV 
(K. 188), Salzburg Wind Ensemble. Robbins Landon discovered Haydn manuscripts in a Bene¬ 
dictine monastery in Lower Austria, edited them and restored their original instrumentation 
The result is this magnificent record. Two little-known divertimenti by Mozart—of great charm 
and appeal—are also included. None of this music is available elsewhere (Playing time 58 
mins.) HCR 5223 $2.00 


PURCELL: TRIO SONATAS FROM “SONATAS OF FOUR PARTS” (1697): #9 IN F (“GOLDEN”), #7 
IN C, #1 IN B MINOR, #10 IN D, #4 IN D MINOR, #2 IN E FLAT, AND #8 IN G MINOR, 
Giorgio Ciompi, and Werner Torkanowsky, Violins, Geo. Koutzen, Cello, and Herman Chessid, 
Harpsichord. These posthumously-published sonatas show Purcell at his most advanced and 
mature. They are certainly among the finest musical examples of pre-modern chamber music. 
Those not familiar with his instrumental music are well-advised to hear these outstanding 
pieces. “Performance sounds excellent,” Harold Schonberg. “Some of the most noble and 
touching music known to anyone,” AMERICAN RECORD GUIDE. (Playing time 58 mins.) 

HCR 5224 $2.00 


BARTOK: VIOLIN CONCERTO; SONATA FOR UNACCOMPANIED VIOLIN, Ivry Gitlis, Pro Musica 
of Vienna, under Hornstein. Both these works are outstanding examples of Bartok’s final 
period, and they show his powers at their fullest. The Violin Concerto is, in the opinion of 
many authorities, Bartok’s finest work, and the Sonata, his last work, is “a masterpiece” 
(F. Sackville West). “Wonderful, finest performance of both Bartok works I have ever heard,” 
GRAMOPHONE. “Gitlis makes such potent and musical sense out of these works that I suspect 
many general music lovers (not otherwise in sympathy with modern music) will discover to 
their amazement that they like it. Exceptionally good sound,” AUDITOR. (Playing time 54 
mins.) HCR 5211 $2.00 


J. S. BACH: PARTITAS FOR UNACCOMPANIED VIOLIN: #2 in D Minor and #3 in E, Bronisiav 
Gimpel. Bach’s works for unaccompanied violin fall within the same area that produced 
the Brandenburg Concerti, the Orchestral Suites, and the first part of the Well-Tempered 
Clavichord. The D Minor is considered one of Bach’s masterpieces; the E Major is a buoyant 
work with exceptionally interesting bariolage effects. This is the first release of a truly 
memorable recording by Bronisiav Gimpel, “as a violinist, the equal of the greatest” (P. 
Leron, in OPERA, Paris). (Playing time 53 mins.) HCR 5212 $2.00 
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ROSSINI: OUARTETS FOR WOODWINDS: #1 IN F, #4 IN B FLAT, #5 IN D, AND #6 IN F, 
N. Y. Woodwind Quartet Members: S. Baron, Flute, J. Barrows, French Horn; B. Garfield, 
Bassoon; D. Glazer, Clarinet. Rossini’s great genius was centered in the opera, but he also 
wrote a small amount of first-rate non-vocal music. Among these instrumental works, first 
place is usually given to the very interesting quartets. Of the three different surviving 
arrangements, this wind group version is the original, and this is the first recording of these 
works. “Each member of the group displays wonderful virtuosity when the music calls for 
it, at other times blending sensitively into the ensemble,” HIGH FIDELITY. “Sheer delight,” 
Philip Miller. (Playing time 45 mins.) HCR 5214 $2.00 

TELEMANN: THE GERMAN FANTASIAS FOR HARPSICHORD (#1-12), Heima Eisner. Until recently, 
Georg Philip Telemann (1681-1767) was one of the mysteriously neglected great men of 
music. Recently he has received the attention he deserved. He created music that delights 
modern listeners with its freshness and originality. These fantasias are free in form and 
reveal the intricacy of thorough bass music, the harmonic wealth of the “new music,” and 
a distinctive melodic beauty. “This is another blessing of the contemporary LP output. Miss 
Eisner plays with considerable sensitivity and a great deal of understanding,” REV. OF RE¬ 
CORDED MUSIC. “Fine recorded sound,” Harold Schonberg. “Recommended warmly, very high 
quality,” DISQUES. (Playing time 50 mins.) HCR 5210 $2.00 



NOVA RECORDINGS 


In addition to our reprints of outstanding out-of-print records and American releases of 
first-rate foreign recordings, we have established our own new records. In order to keep every 
phase of their production under our own control, we have engaged musicians of world 
renown to play important music (for the most part unavailable elsewhere), have made use of 
the finest recording studios in New York, and have produced tapes equal to anything on the 
market, we believe, pe first of these entirely new records are now available. 

RAVEL: GASPARO DE LA NUIT, LE TOMBEAU DE COUPERIN, JEUX D’EAU, Beveridge Webster, 
Piano. Webster studied under Ravel and played his works in European recitals, often with 
Ravel’s personal participation in the program. This record offers examples of the three major 
periods of Ravel’s pianistic work, and is a must for any serious collector or music lover. 
(Playing time about 50 minutes). Monaural HCR 5213 $2.00 

Stereo HCR ST 7000 $2.00 

EIGHTEENTH CENTURY FRENCH FLUTE MUSIC, Jean-Pierre Rampal, Flute, and Robert Veyron- 
Lacroix, Harpsichord. Contains Concerts Royaux #7 for Flute and Harpsichord in G Minor, 
Francois Couperin; Sonata dite I’lnconnue in G for Flute and Harpsichord, Michel de la 
Barre; Sonata #6 in A Minor, Michel Blavet; and Sonata in D Minor, Anne Danican-Philidor. 
In the opinion of many Rampal is the world’s premier flutist. (Playing time about 45 minutes) 

Monaural HCR 5238 $2.00 
Stereo HCR ST 7001 $2.00 

SCHUMANN: NOVELLETTEN (Opus 21), Beveridge Webster, Piano. Brilliantly played in this 
original recording by one of America’s foremost keyboard performers. Connected Romantic 
pieces. Long a piano favorite. (Playing time about 45 minutes) 

Monaural HCR 5239 $2.00 
Stereo HCR ST 7002 $2.00 
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HOW AVAIIABTE FROM DOYER.. .A FASCINATIRG EXCURSION INTO ONE OF THE 
BORDERLANDS OF POPULAR SCIENCE i 


Dear Dover Reader: 

While we were working on some advertising material for a new Dover hook, I 
came upon a strange phenomenon. 


Take a look 
at this diagram: 


It was taken from a hrand-new Dover reprint -- a book that explores one of the 
most intriguing realms of science I have ever delved into: 

VISUAL ILLUSIONS: Their Causes, Characteristics & Appli¬ 
cations by M. Luskiesh. New introduction prepared by 
William H. Ittleson, Department of Psychology, Brooklyn 
College, New York. 100 figures. Index. Bibliography, 
xxi + 252pp. 5 3/8 X 8 1/2. Paperbound $1.50 

According to the author of this book, a lighting engineer who had a life-long 
interest in the psychology of vision and in the aesthetics of light and color, 
the diagram above is supposed to be an optical illusion. But is it? My own first 
reaction was to ask exactly what was supposed to happen. My second was to think that 
it was a mistake. Nothing happened at all. 

But some questioning revealed that half the people in our office saw this figure as 
a genuine illusion. To them, the circles within the triangle "vibrated," or "jangled 
together," or their pattern shifted constantly as one looked at them. 

What happens when you look at it? 



Why the different reactions? I don't know. Perhaps wearing or not wearing glasses 
has something to do with it. Perhaps it has something to do with eye defects, or 
with powers of concentration, or with psychological differences in the way people 
look at things. 


(Over, please) 



At any rate. It certainly does illustrate the truth of the opening sentence 
of this remarkable book. "Seeing is deceiving" wrote Luckiesh, and from this 
premise he went on to write a book that, since its original publication in 
1922, has built itself a reputation among psychologists and the growing niimber 
of students of perception as the finest summary of the phenomena associated 
with optical illusions. 

But the book is obviously much more than that. Nowadays, with the development 
of so-called "op" art and with the revolution in movie-making, we are a .11 more 
aware than ever that we don’t always see accurately...that it is easy to fool 
the eye... that optical tricks can be used in painting as in magic. This book 
is by far the best description and non-technical explanation of these phenomena 
in print. 

Order your copy right away...don’t delay! 

If your curiosity is aroused as much as mine was, then read through Luckiesh's 
text for yourself and look at the dozens of other illusions he includes as illus¬ 
tration. Like this one, which seems to work for everyone: 



Take it from a layman, you'll be fascinated. And take it from a businessman, 
this book is going to sell briskly, especially at this time of year. I urge you not 
to delay. Stocks are plentiful right now, so order your copy — or copies — of 
Luckiesh: VISUAL ILLUSIONS while there's still time to get them for the holiday 
season. 


And try that diagram on a few friends. The results might prove very interesting. 



Hayward Cirker, President 
Dover Publications, Inc. 


P.S. — Remember, Dover’s money-back guarantee means that your full purchase 

price will be refunded immediately and in cash if you are dissatisfied 
with this book for any reason and return it to me within 10 days. 

Tnis is no illusion. 


Luckiesh/ind/letter 



